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Australia 40c 
New Zealand 45c 
South Africa 40c 
Malaysia $1.80 
Sweden Kr.3.50 
Malta 22c5 
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NEW EDU-KIT MAJOR 


COMPLETELY SOLDERLESS ELECTRONIC CONSTRUCTION KIT. 


Total Building Costs 


£7°293 P P & Ins. 44p. 


(Overseas P & P 
(+ 10% VAT 72p) 


ROAMER 
TEN 


with 
VHF including air- 
craft. 10 Transistors. 
Latest 4” 2 watt Fer- 
rite Magnet Loud- 
speakers, 9 Tunable : 
Wavebands. MWI1, o 
MW2, LW, SW1, SW2, SW3, Trawler Band, VHF 
and Local Stations also Aircraft Band, Built in 
Ferrite Rod Aerial for MW/LW. Retractable, chrome 
plated 7 section Telescopic Aerial, can be angled and 
rotated for peak short wave and VHF listening. Push 
Pull output using 600 mw Transistors. Car Aerial and 
Tape Recording Sockets. 10 Transistors plus 3 Diodes. 
Ganged Tuning Condenser with VHF. section. 
Separate coil for Aircraft Band. Volume 
on/off. Wave Change and tone Control. Attrac- 
tive Case in black with silver blocking. Size 
9” x 7” x 4”. Easy to follow instructions and diagrams. 
Parts price list and plans 80p (FREE with parts). 
Total building costs £8-50 P.P. & 
(Overseas P. & P. £1°85) Ins. 52p 
(+ 10% VAT 85p) 


Tunable wavebands. 
M.W./L.W. and Trawler 
Band. 7 stages, 5 tran- 
sistors and 2. diodes, 
supersensitive ferrite rod 
aerial, moving coil loud- 
speaker, attractive Black 
and Gold Case. Size 
54” x 14” x 34” approx. 
Plans and parts price list 


15p. (Free with parts). 
Total Building Costs 
(Overseas P &P 1-25p) 


£2-28 ins. 26p 


(+ 10% VAT 22p) 


TRANSONA 
FIVE 


Wavebands, transistors 
and speaker as Pocket 
Five. Larger Case with 
Red Speaker Grille and 
Tuning Dial. 

Plans and parts price 
list 15p (Free with parts). 


Total Building Costs " PP& 
(Overseas P & P 1:25p) £2 50 Ins. 26p 
(+ 10% VAT 25p) 


TRANS EIGHT 


8 TRANSISTORS and 3 DIODES 


6 Tunable Wavebands; MW, LW, 
Swi, Sw2, S8W3 and Trawler 
Band. Sensitive ferrite rod aerial 
for M.W. and L.W. Telescopic 
aerial for Short Waves. 3in. 
Speaker. 8 improved type trans- 


istors plus 3 diodes. Attractive case in black with red grille, dial and black 
knobs with polished metal inserts. Size 9 x 54 x 23in. approx. Push pull 


BUILD THESE PROJECTS WITHOUT 


SOLDERING IRON OR SOLDER. 


4 Transistor Earpiece Radio > Sig- 
nal Tracer + Signal Injector ye Transistor 
Tester NPN-PNP > 4 _ Transistor Push 
Pull Amplifier 4 5 Transistor Push Pull Ampli- 
fier % 7 Transistor Loudspeaker Radio MW/LW 
%* 5 Transistor Short Wave Radio »%& Electronic 
Metronome > Electronic Noise Generator 
%* Batteryless Crystal Radio y% One Transistor 
Radio +4 2 Transistor Regenerative Radio 
%* 3 Transistor Regenerative Radio y& Audible 
Continuity Tester > Sensitive Pre-Amplifier. 


% 24 Resistors % 21 Capacitors x 10 Transistors 


+ 3} loudspeaker y& Earpiece 4 Mica Baseboard »& 3 12- 

way connectors 7% 2 Volume controls 4 2 Slider Switches 

1 Tuning Condenser y% 3 Knobs y Ready Wound 

MW/LW/SW Coils 4 Ferrite Rod y& 64 yards of wire # 1 

yard of sleeving, etc. Parts price list and plans 50p (FREE with parts). 


NEW 
EVERYDAY 
SERIES 


Build this 
exciting New 
series of designs ee 
E.V.5 5 Transistors and % diodes. MW/LW:- 
Powered by 4} volt Battery. Ferrite rod aerial, tuning 
condenser, volume control, and loudspeaker. Attractive 
case with red speaker grille. Size 9” x 53” x 22” 
approx. 

Parts price list and Plans 15p. Free with parts. 


Total Building Costs £7.73 2?%,, 


(Overseas P & P £1-25p) 
(+ 10% VAT 27p) 


E.V. 6 Case and looks as above. 6 Transistors and 
3 diodes. Powered by 9 volt battery.Ferrite rod aerial, 3” 
loudspeaker, etc., MW/LW coverage. Push Pull output. 
Parts price list and Plans 15p. Free with parts. 


Total Building Costs ‘ P&P 
(Overseas P & P £1:25p) £3 60 Ins. 30p 
(+ 10% VAT 36p) 


E.V. 7 Case and looks as above. 7 Transistors and 
3 diodes. Six wavebands. MW/LW, Trawler Band, 
SW1, SW2, SW3, powered by 9 volt battery. Push 
Pull output. Telescopic aerial for short waves. 3” loud- 
speaker. Parts price list and easy build plans 20p. 
PP & 


Free with parts. 
Total Building Costs £4-0 Ins. 31p 
(+ 10% VAT 40p) 


(Overseas P & P £1:85) 


ROAMER 
EIGHT Mk 1 


NOW WITH 
VARIABLE 
TONE CONTROL 


7 Tunable Wavebands: MW1, MW2, LW, SW1, SW2, 
8W3 and Trawler Band. Built in Ferrite Rod Aerial 
for MW and LW. Retractable chrome plated Tele- 
scopic aerial for Short Waves. Push pull output using 
600mW transistors. Car aerial and Tape record sockets. 
Selectivity switch. 8 transistors plus 3 diodes. Latest 
4” 2 watt Ferrite Magnet Loudspeakers. Air spaced 
ganged tuning condenser. Volume/on/off, tuning, wave 
change and tone controls. Attractive case in rich 
chestnut shade with gold blocking. Size 9 x 7 x 4in. 
approx. Easy to follow instructions and diagrams. 
Parts price list and plans 25p (FREE with parts). 


Total Building Costs : PP& 
(Overseas P. & P. £1-85) £6 98 Ins. 47p 
(+ 10% VAT 69p) 


61a HIGH STREET, BEDFORD, MK401SA 
Reg. no. 788372 


DOGG Bo ic eaten Toh as ee need eee ere bar eee coeueunatenes 


output. Battery economiser switch for extended battery life. Ample power to 
drive a larger speaker. Parts price list and plans 25p (FREE with parts). 
PP& 


Total Building Costs PAAR rere 
ns. 33p 


(Overseas P & P £1:25) 
(+ 10% V.A.T. 44p) 


* Callers side entrance “‘Lavells’” Shop 
* Open 10-1, 2.30-4.30 Mon.-Fri.—9-12 Sat. 


Ss inca wa aaeveeee ae eee 


NEW 
ROAMER 


AIRCRAFT 


Nine Transistors, 

9 Tunable wave- 

bands as Roamer 

Ten, built in 

ferrite rod aerial for MW/LW. Retractable chrome 
plated telescopic aerial for VHF and SW. Push Pull 
output using 600 mw transistors. 9 Transistors and 
3 diodes, tuning condenser with V.H.F. section, 
separate coil for aircraft, moving coil loudspeaker, 
volume ON/OFF and wavechange control. Attractive 
all white case with red grille and carrying strap. 
Size 94” x 7” x 22” approx. Parts Price list and 
Plans 30p (FREE with parts) 


Total Building Costs ; PP& 
(Overseas P & P £1-85p) £6 95 Ins. 44p. 
(+ 10% VAT 69p) 


““EDU- 
KIT’’ 


Build Radios, 
Amplifiers, etc. 
from easy stage 

diagrams. Five 


units including 
master unit 
to construct 


Components include: 
Tuning Condenser: 2 Volume Controls: 2 Slider 
Switches: Fine 3” Tone Moving Coil Speaker: Terminal 
Strip: Ferrite Rod Aerial: Battery Clips: 4 Tag Boards: 
10 Transistors: 4 Diodes: Resistors: Capacitors: 
Three 4” Knobs. Units once constructed are detachable 
from Master Unit, enabling them to be stored for 
future use. Ideal for Schools, Educational Authorities 
and all those interested in radio construction. 
Parts price list and plans 25p (FREE with parts). 

PP & 


Total Building Costs ; 
(Overseas P & P £1:85) £5 5 Ins. 33p 
(+ 10% VAT 55p) 
Case and looks 


R 0 A Me FE R Si as Trans-EKight 


6 Tunable Wavebands: MW, LW, SWI, SW2, SW3, 
Trawler band plus an Extra Medium waveband for 
easier tuning of Luxembourg etc. Sensitive ferrite rod 
aerial and telescopic aerial for Short Waves. 3in. 
Speaker. 8 stages—6 transistors and 2 diodes. Attrac- 
tive black case with red grille, dial and black knobs 
with polished metal inserts. Size 9 x 5} x Qin. 
approx. Plans and parts price list 25p (FREE with 


parts). 
£3 -98 Tas. sip 


Total Building Costs 
(Overseas P. & P. £1:85) 
+ 10% VAT 39p) 


RADIO EXCHANGE CO 


Tel. 0234 52367 


POO SS decks Kenuwarurhecanavese ee tek wes ee hws beled bane on 


(Dept. E.E.5.) 


HOME RADIO (Components) LTD Dept. EE, 234-240 Condon Road, Mitcham,CR4 3HD. Phone 01-648 8422 


RADIO 
COMPONENTS 


. Home 


85 electronic 
6 ponents clearly 
listed and indexe 


a4 
i 
eS 
ee 


amo 3A 


~~ 
arg 
», 


Details of our popular 
Credit Account Service 
and our Easy Ordering 
System are included 

in the catalogue. 


/ — ee Ee Pe PPP eR eee Lo 
Only 55p. plus 99D PACKING 4 | ? 
B é 
p = Name A 
OST THIS COUPON Address ; 
with cheque or PO. for 7/p. y r 
a 7 é 
The price of 77> applies only to custonsets a | HOME RADIO (Components)LTD. (Regn. No. London 912966) § 
| . a Dept. EE, 234-240 London Road, Mitcham CR4 3HD 8 
ee 
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COMPLETE’ 


40 WattAmplifier. — System Il 
Viscount Il - R102 now 20 watts per channel. Viscount Ill amplifier (As Svstem |) 
STEREO YSTEM System I includes, ’ Garrard SP. 25 (As System !) 

Viscount Ill amplifier — volume, bass, treble Two Duo Type IIIA matched speakers— 

ident... and balance controls, plus switches for mono/ Enclosure size approx. 31” x 13” x 112”. 
NE anal daiusoenal'a stereo on/off function and bass and treble Finished in teak veneer. Drive units approx. 
filters. Plus headphone socket. ; 133” x 82” with 33” HF speaker. Max. power 

Specification 20 watts, 8 ohms. Freq. range 20Hz to 20kHz. 

20 watts per channel into 8 ohms. 

Total distortion@ 10W @ 1kHz0-1%. P.U.1 (for Complete System £69.00 

ceramic cartridges) 150mV into 3 Meg. P.U.2 PRICES: SYSTEM 1 

(for magnetic cartridges) 4mV@ 1kHzinto 47K. — Viscount IIT R102 amplifier £24-20-+£1p&p 

equalised within -- 1dB R.1.A.A. Radio 150mV 2 Duo Type Il speakers £14-00 +£2:20 p&p 

into 220K. (Sensitivities given at full power). Garrard SP25 with 

Tape out facilities : headphone socket, power 


MAG. cartridge de luxe plinth 
out 250mW per channel. Jone controls and filter and hinged cover £21.00 + £1.75 p & p. 


characteristics. Bass: +-12dB to -17dB @ ees 
60Hz. Bass filter: 6dB per octave cut. Treble 
control: treble --12dB to -12dB @ 15kHz. toret fne25 


Treble filter: 12dB per octave. Signa/ to noise . 
ratio: (all controls at max.) -58dB. Avallable complete for only £OLUGE£S:50 2p, 


Crosstalk better than 35dB on all inputs. PRICES: SYSTEM 2 

Overload characteristics better than 26dB on all Viscount R 102 amplifier £24-20+flo&p 
inputs. Size approx. 134° 9" 33”. 3 2Duo Type lllA speakers £39-00 +£4.00 p &p 
Garrard SP25 deck, with magnetic cartridge, Garrard SP25 with 

de luxe plinth and hinged cover. MAG. cartridge de luxe plinth £21.00 + £1.75 p & p. 
Two Duo Type I! matched speakers — and hinged cover — 

Enclosure size approx. 173” 103” 6” in — total £84.20 


simulated teak. Drive unit 13” x 8” with parasitic a 
tweeter Complete System £51.00 Available complete for only £§9.90+£4 p&p. 


QUALITY SOUND* - 
FOR LESS THAN£19-00 


Stereo 21 easy to assemble audio system kit, — no soldering 
required. Includes :— 
BSR 3 speed deck, automatic, manual facilities together with 
ceramic cartridge. 
Two 8” » 5” speakers with cabinets. 
Amplifier module. Ready built with control panel, speaker leads 
and full, easy to follow assembly instructions. 
For the technically minded :— 

Specifications: 
Input sensitivity 600mV:Aux. input sensitivity 120mV: Power 
output 2.7 watts per channel: Output impedance 8-15 ohms. 
Stereo headphone socket with automatic speaker cutout. 
Provision for auxiliary inputs — radio, tape, etc., and outputs for 
taping discs. Overall Dimensions. Speakers approx. 
153” « 8” x 4”. Complete deck and cover in closed position 
ants Hl ‘ S x 6”. Complete only £18.95 + £1.00 

xtras if required. : J 
Optional Diamond styli £1 mT a ’ p&p 
Specially selected pair of stereo headphones with individual 
level controls and padded earpieces to give optimum 


performance, £3 Q5. 


PLIFIER 


Reliant Mk IV Mono Amplifier, ideal for the 
small disco or house parties. 
Outputs 20 watts R.M.S. into 8 ohms (suitable 
for 15 ohms). 

Inputs *5 Electrically Mixed Inputs. *3 
Individual Mixing controls. *Separate bass 
and treble controls common to all 5 inputs. 

*Mixer employing F.E.T. (Field Effect Transis- 
tors). *Solid State Circuitry. *Attractive Styling. 
INPUT SENSITIVITIES 


1) Crystal Mic or Guitar 9mV. 2) Moving coil 
Mic or Guitar 8mV. 3), 4), 5) Medium output 
equipment (Gram. Tuner, Monitor, Organ, etc.) 
— all 250mV sensitivity. 
AC Mains 240V. operation. 
Size approx. 124 ins X 6 ins X 34 ins 


£13.50 + 60p. 
postage & packing. 


PETAPE LINK 
CONSTRUCTORS 


, BUILD YOUR 
OWN STEREO 
AMPLIFIER* 


For the man who wants to design his own stereo 
—here’s your chance to start, with Unisound— 
pre-amp, power amplifier and control panel. No 
soldering—just simply screw together. 4 watts 

per channel into 8 ohms. Inputs: 120mV (for 
ceramic cartridge). The heart of Unisound is high 
efficiency 1.C. monolithic power chips which 
ensure very low distortion over the audio spectrum. 


240V. AC only. £7-§4 + 55p. p&p 


PLAYER* 


Elegant self selector push button player for use 
with your own stereo system. Compatible with 
Viscount Ill system, the Stereo 21 and the 
Unisound module. 

Technical specification. 

Mains input, 240V, Output sensitivity 125mV 
Comparable unit sold elsewhere at £24-00 approx. 


Yours for only £10.95+ 90p. p&p 


RO OSOSSADDOCOOCOOCCOCOOOOOE: . 


A suitable 3 speed tape deck, less heads. 
Caters up to 53 ins. spools. 240V AC mains. 
Unused but store soiled hence no 


warranty. £4.00 + £1.00p&p 
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Remember ! one of the’ 
Toplen Accessory 
Awards from 
Motor magazine 


~ PUSH BUTTON’ 
CAR RADIO KIT 


BUILD YOUR OWN TOURIST PUSH NOTE: The ability to solder on a printed circuitboard is 
BUTTON CAR RADIO necessary to complete this kit successfully. Circuit diagram 
and comprehensive instructions 55p.free with kit. 


Technical specification: 


1.) Output 2.5 watts R.M.S. into 8 ohms. For 12 volt Car Radio Kit 
operation on negative or positive earth. £6.60 55 . postaae & ackin : 
2.) Integrated circuit output stage, pre built three stage te p.P g p g 
IF Module. Speaker including baffle and fixing strips 


Controls Volume, manual tuning and five push buttons for £1.65 + 23p. postage & packing. 


station selection, illuminated tuning scale covering full 
medium and long wave bands. 
Size Chassis 7 ins. wide, 2 ins. high and 4435 


THE ULTIMATE 
COMPLETE SPEAKER 
SYSTEM EMI LE 315 


A professional standard five 
way speaker system with 
enclosure giving top quality 
performance. 

Enclosure Dimensions 
approx. (3ft. x 2ft. x 1ft.). 
Drive Units 

Hand built — 15” diameter 
bass with 3” voice coil, 

— two 5” diameter Mid 
Range units, 


Recommended Car Aerial - fully retractable and locking. 


£1.35 post paid. 


ins. deep approx. 


EMI SPEAKERS 
FANTASTIC REDUCTION 


950 Kit - Five matched speakers and 
crossover unit for handling up to 
45 watts, frequency response from 20 


; to 20,000 Hz. 
— two 32” HF. units, 15° 14A/780. Bass unitonarigid — Huge 19”x 14” (approx.) high 
plus matching crossover diecast chassis. Superior cone material efficiency Bass-Speaker with 
lwitht iabl handles up to 50 watts RMS, and is 16,500-gauss magnet built on a heavy 
Pane! with two variable treated to give a smooth frequency diecast frame. 


potentiometers for mid and 
high frequency adjustment. 


response. Resonance 30 Hz. flux « 
density 360,000 Maxwells. Impedance 
at 1 kHz is 8 ohms. 3” voice coil. 


The four 10,000 gauss tweeters, each 
33” dia. approx., are fed by the 


Powder Handling crossover which critically adjusts 
: j j i cae signal for maximum fidelity. Impedance 
Recommended retail SEL ae: Recommended retail price at 1 kHz!s 8 ohms. Bass coil 2”, others 
selling price, £86-00. na 70 W P £40-80. 0-5”. Recommended list price £44-00. 
Our price £45-00 + zn Me OURPRICE£18-70+ OUR PRICE £25:00 + 
requency nesponse £1-50 p $ p f1 50 p g p 


£3.50 postage & packing. 20 Hz 20,000 Hz. 
Impedance 8 ohms. 


e TrHV 


Mail orders to Acton. Terms C.W.0. 
All enquires Stamped Addressed Envelope. 
Goods not despatched outside U.K. 


Special Offer. 


Radio and TV Components (Acton) Ltd. 


21 High Street, Acton, London W3 6NG(E) 


Just write your order giving 


your credit card number Leaflets available for all items listed.» 323 Edgware Road, London W2 
DO NOT SEND Send stamped addressed envelope. _ Edgware: 9 a.m.-5.30 p.m. Half day Thurs. 
YOUR CARD Acton: 9.30 a.m.-5 p.m. Closed all day Wed. 
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CRESCENT woo in 


il, ld & 17 MAYES ROAD, LONDON N22 oTL 888 3206 


10% _ 


7” x 4 LOUDSPEAKER 

A top quality 

speaker ideal where 

small size is import- 

ant. Manufactured 

by E.M.I. for a well- 

known . hi-fi = set 

maker. Size: 7in. x 

4in. Impedance: 8 ohms. Flux: 

38,000. Max. Free range: 90Hz to 

12kHz. Power handling: 5W. 

Unbeatable. Price: £1:60. Free 
postage on this item. 


EE TET EEE IVES SERRE ES I EE 
CRESCENT P.300.. DISCO CON- 
TROL PACK. 

A control unit which when connec- 
ted to twin decks makes a disco of 


BARGAIN BOARDS 


Components 

galore for the 

experimenter 

Ex computer 

boards with: 

Resistors, 

Capacitors and 

useful Transistors—at least 4 
transistors per board. 


5 BOARDS £1-:00, P. & P. Free 


professional] quality. We supply a smart front panel which incorporates 
controls, switch and input sockets. The control’module, I.C. construction, 
incorporating, mixing, pre-amp and head-phone listening amplifier. 
The power pack enables this unit to work from the standard mains. 
* Inputs include Mic. Tape/Cassette and Twin Decks. * Controls include 
Mic. Tape, Each Deck and P.F.L. Full instructions are included with 


every Pack. MONO = 


£14 plus 20p PP. STEREO 


= £17 plus 20p 


PP. Send a 8.A.E. for more information. 


STEREO / MONO HEADPHONE 
VOLUME CONTROL BOX 

Plug Stereo phones into this control box 
and you then incorporate a right and 
left hand volume control and a stereo/ 
mono switch. Complete with stereo jack 
plug and 2 m cable. 

A Bargain at £1. Plus 10p P. & P. 


LOW VOLTAGE AMPLIFIER Few only at 
plus 13p P. & P. 


5 transistor amplifier complete 
with volume control, is suitable 
for 9V d.c. and a.c. supplies. 
Will give about 1W at 8 ohm 
output. If 
With high IMP input:this am- 
plifier will work as a record 
player, baby alarm 


etc., amplifier. - aE. 
1 Mes 
F | - % e 


RAPY 


TWO WAY STEREO 
ADAPTOR 

Stereo jack plug to two 
stereo line sockets com- 
plete with 110 mm of 
cable. For plugging two 
stereo inputs into one. A 
Bargain at 65p plus 5p P&P. 


£1-75 


“CRESCENT” CATALOGUE 


you are a constructor you 


should own a copy. 
Send 20p inc. Postage. 


MINI LOUDSPEAKERS 
23” (57mm) .400hm 
23” (57mm) 800hm — 50p each 
Please include 5p. P. & P. up to 3 
Mini-Loudspeakers 


— 680p each 


a RADIO-AMATEUR ! 


learn how to become a radio-amateur 
in contact with the whole world. We give 
skilled preparation for the G.P.O. licence 
SE ed GR Pe A OR CE EE GE 


Brochure, without obligation to: 


parrign NATIONAL RADIO & 


ELECTRONICS SCHOOL P.o. Box 156, JERSEY 


z NAME : 
i ADDRESS : 
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EEB 5.4. 


MAIL ORDER 
DEPT. 
No. tf 

MAYES RD. 
LONDON 
N22 
6TL 


TRI-VOLT BATTERY ELIMINATOR 

Enables you to work your transistor 

radio, amplifier, or cassette, etc. from 

A.C. mains through this compact 

eliminator. Just by moving a plug 

you can select the voltage you require — 6v, 7}v 
or 9 volts. This means all your transistor power 
pack applications can be handled by this one unit. 
Approx. size: 22” x 2}” x 33”. OUR PRICE — 
82-75p +.10p. P. & P. Same model suitably wired 
tor the Philips Cassette — 83:00 + 10p. P. & P. 


“CRESCENT” 100 WATT R.M.S. 
ALL PURPOSE AMPLIFIER 
U. BUILD .IT 
We supply the three modules 
for you to build this Disco- 
Group-P.A. amplifier into the 

cabinet of your choice. 


%* THE POWER AMP MODULE 
TP 100W 
170W. r.m.s. sq. wave 300W 
jnstantaneous peak into 8 ohm 
(60W into 16 ohm). £14-28, 
carr. 45p. 


%* THE PRE-AMP MODULE 
Four control pre-amp, Vol. 
Bass, Treble. Middle controls. 
Designed to drive most ampli- 
fiers using F.E.T. first stage. 
£38:96 carr. 25p. 


* THE POWER SUPPLY 
MODULE PS100 

Is supplied complete with the 
mains transformer. 66, carr. 
50p. Complete fixing instruc- 
tions are supplied and no 
technical knowledge is required 
to connect the three ready wired 
modules. A fantastic bargain. 
If you purchase all three 
modules. £25, carr. 75p. Send 
§.A.E. for further details on 
this or our ready built amplifiers 


aia 


BLOCK CAPS please ff 


in nn 


cord). Easy ‘ 


COMPONENTS AND HI FI 


FOR THE HOME 


CONSTRUCTOR 


OUR SHOPS ARE OPEN ALL.DAY 


FROM 9 A.M. TO 6 P.M. 


6.30 P.M. ON FRIDAY 


(WE CLOSE ALL DAY THURSDAY) 
[3 SOUTH MALL, EDMONTON, N.9 803 1685 


TRI-VOLT CAR 
CONVERTER 


200/250V 
MAINS 
RELAY 


Heavy duty contacts. 2,500 
coil. Allnew and unused D.P.D.T. 
mains relays 50p + V.A.T. Carr. 
Free. Special quantity price: £40 
per 100 relays. 


“CRESCENT 
BEAT BRITE”’ 
SINGLE 
CHANNEL 
SOUND TO 
LIGHT UNIT 
This fantastic little box 
approx. 4” x 3” x 23” when 
connected to the output of a 


sound source from 1 to 100 watts | 


produces a psychedelic light 
display of up to 1000 watts. 
Complete with a sensitive level 
control the unit is fused and can 
not harm your amplifier. 

4 Beeee at 87:50 plus 10p 


MAINS TRANSFORMER 
Fused Primary 240V. Secondary 
220V @ 50mA. 6-3V @ IA. 
This transformer is 
made to a very high 
standard and is a 
small size: 2in X 
Qhin X hin. 68p 
plus 15p P. & P. 


Enables you to work 
your Transistor Radio, 
Amplifier or Cassette etc. 
from the 12 volt car 
supply positive or neg. 
earth. 


This converter supplies’ 
6, 7% or 9 volts and is 
transistor regulated. Ap- 
prox. size 24” X 3}” x 2” 
Very easy to fit and a 
real money saving device 
for 22-50 + 10p. P. & P. 


WAFER SWITCHES 
1 pole 12 way 

2 pole 2 way 

2 pole 3 way 

2 pole 4 way 

2 pole 6 way 

3 pole 4 way 

4 pole 3 way 

18p each. Please inc. 
5p P. & P. Up to 3 
switches, 


POTENTIOMETERS 
All types 1” and less diameter. 
SINGLES DUAL 
5K Log or 5K 
10K Lin Less 10K 


25K 25K 
50K Switch 50K 


100K '2pea, 100K 


2M 

9 

Up to $ Pots. Please add 
Sp. P, HP. 


Brand new 
range of 
British made Relays. 
Size—12” x 1” x }” 
All two changeovers with 
250V. 1:5A contacts and 
suitable for fitting on -lm 
Veroboard. 
Type Volts Current Ohms. 
27/A 12v 17M/A 7002 
21/A 129 28M/A 4300 
12/A 6v 33M/A 185Q 
80p each. 
Please include 5p P & P up to 
3 Relays. 


YOU AIN’T HEARD 
NOTHIN? YET !! 


until you tune in to stereo 
perfection with the ‘varicap’ 


Approx. Size 83” x 23” x 64” 


Features include push button ‘‘Spot On” tuning, with up 
to 5 pre-set stations (no difficult tuning dial and drive 
construction, requiring only a 
few simple setting up adjustments with a D.C. Voltmeter. 
Uses NEW pre-set modules for R.F. and I.F. circuits—no 
circuit alignment. High efficiency Integrated Circuit Phase 
Lock Loop Decoder for perfect stereo reception, with 
stereo lamp indicator. TOTAL KIT price only £28-50 
including V.A.T. and postage. With Fibre Glass P.C. 
Board, neat slimline teak veneered cabinet with brushed 
aluminium front panels, push buttons etc. 

All parts available ‘separately. 
IDEAL FOR USE WITH THE 
AND .ANY. GOOD QUALITY . STEREO AMPLIFIER. 
Please send large S.A.E. for full details. 

228, ECCLESALL ROAD, SHEFFIELD S11 SPE 
Telephone No. (0742) 668888 
THE COMPONENT CENTRE OF Seddon: sisal 


‘no problem” 


eLscTee eS 


“TEXAN”, 


“GEMINI” 


neosnonnre crane namannnnrnreven AAR NNER ARERR 
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Bl-PRE-PAK 


SUPPLIERS OF SEMI-CONDUCTORS TO THE WORLD 
ZZ 


Telephone 
Corner 


COMPLETE 
TELEPHONES 


Normal Household Type 
EX. G.P.O Only F 1-05 P&P 


p 45p each 


TELEPHONE DIALS 


Standard Post Office type. Guaranteed in 


Only 27 | working order 


1 i POST & PACKING 163; 
LLL 


Tested and 
Guaranteed 
Paks 


B79 4 
B81 | 0 


200 
44 250 
100 

30 


1N4007 Sil. Rec. diodes. 
1,000 PIV lamp plastic 


Reed Switches, 1” long, 
%” dia. High Speed P.O. . 
type 

Mixed Capacitors. 
Approx. quantity, 
counted by weight 

Mixed Resistors. 
Approx. quantity 
counted by weight 

Mixed Diodes, Germ, 
Gold bonded, etc. 
Marked and Unmarked. 
Short lead Transistors, 
NPN Silicon Planar types 
Integrated Circuits. 

4 Gates BMC 962, 2 Flip 
Flops BMC 945 

Sil Power transistors 
comp pair BD131/132 


= Unmarked 
Untested Paks 
50 


Germanium Transistors 

PNP, AF qnd RF 

Germanium Diodes 

Min. glass type 

Silicon Diodes DO-7 

glass equiv. to OA200, 
A202 


H35 


H38 
H39 


‘H41 


Bi 


150 
100 


‘100 
I5 


20 
15 


Sil. Diodes sub. min. 
1IN914 and IN916 types 
Experimenters’ Pak of 
Integrated Circuits, Data 
supplied 

BY126/7 Type Silicon 
Rectifiers 1 amp plastic. 
Mixed volts: 

Power Transistors, PNP, 
Germ. NPN Silicon 
TO-3 Can. 


BV. GCG S|. MM 


Make a rev counter 


for your car 


The ‘TACHO BLOCK’. This encapsulated 
block will turn any 0-1mA meter into a linear 
and accurate rev. counter for any car with 


normal coil ignition ¢| 0 
B 
p each 


system. 


SEES 


PAK LTD 


OR 
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ATA 


\ 


\ 


\\ 


of Televisign. 


\Y Over 1000 


Ex GPO Push Button 
Intercom Telenhones 


Exactly as internal telephone systems still in 
everyday use where automatic internal ex- 
changes have not yet taken over. Available in 
5, 10 or 15 ways. Complete with circuits and 
instructions. Necessary 24 pair cable 22p per 
yard. Price of each instrument is independant 


of the number of ways. 
1 
£2.75 »».385p 
PER INSTRUMENT 


Cable can be sent by Parcel Post. Post and 
Packing per 50 yds. 73$p. 

Extension Telephones. 71ip each. p.p 27$p. 
£1-37% for 2..P.&P. 55p. 

These phones are extensions and do not con- 


A Cross Hatch ; 
Generator £3-85 bai 


A complete kit of parts including Printed 

Circuit Board. A four position switch gives 

X-hatch, Dots, Vertical or Horizontal lines. 

Integrated Circuit design for easy construction 

and reliability. A project in the Sept. '72 edition 
- Subject to Availability 


_ “hy oi —7 = — 


— 


TESTED & GUARANTEED 
H63 4 2N3055 type NPN Sil. power 55 
transistors. Below spec.devices p 
H64 4 3819 N Channel FETs 
2N3819 in plastic case 
4 40361 Type NPN Sil. transistors 
TO-5 can comp to H66 
4 40362 Type PNP Sil. transistors § 
TO-5 can comp to H65 p 


UNTESTED’ UNMARKED 
10 3819N Channel FETs 


plastic case type 
2, 
_> 


Transistors 
in stock 


We hold a very large range of fully marked 
tested and guaranteed transistors, power 
transistors, diodes and rectifiers at very 
competitive prices. Please send for free 
catalogue. 


Our very popular, 4p transistors 


TYPE ‘‘A"’ PNP Silicon alloy, TO-5 can 

TYPE ‘‘B"”’ PNP Silicon, plastic encapsulation 
TYPE ‘‘E'’ PNP Germanium AF or RF 

TYPE ‘'F'’ NPN Silicon plastic encapsulation 
TYPE ''G"”’ NPN silicon similar ZTX 300 range 
TYPE ‘‘H" PNP silicon similar ZTX 500 range 


g EE £1-10 
4 Ve Aa 


VARIOUS TYPES 
P & P 27ip 


4 digit (non-reset) os 
24v or 48v (state which) 4x1 x 1in, 33p, p.p 5p. 


LE 


LLL 


ZL 


) 
Z 


AW 


Ul 


“\ 


AK 


TRO 


SSSA 


Plastic Power 
Transistors 


These are 40W and 90W Silicon Plastic Power 
Transistors of the very latest design, available 
in NPN or PNP at the most shatteringly low 
prices of all time. We have been selling these 
successfully in quantity to all parts of the 
world and we are proud to offer them under 
our Tested and Guaranteed terms. 


Range 1. VCE. Min 15. sie ae 15. 


13-25 
40 Watt 22p 20p 


90 Waitt 264p  24tp 


Range 2. VCE. Min. 40. HFE Min 40 
1-12 13-25 
40 Watt 


33p 3ip 
90 Watt 38+p 3643p 


Complementary pairs matched for gain at 
3 amps. fp extra per pair. Please state NPN 
or PNP on order. 


~LM380 Audio 1.C. as featured in Practical 
Wireless December issue complete with 
application data £1-10 


INTEGRATED CIRCUITS 
We stock a large range of I.Cs at very com- 


petitive prices (from 11p each). These are all # 


listed in our FREE Catalogue, see coupon 
below. 


METRICATION CHARTS now available 
This fantastically detailed conversion calcula- 
tor carries thousands of classified references 
between metric and British (and U.S.A.) 


measurements of length, area, volume, lJiquid- 


measure, weights etc. 
Pocket Size 15p Wall Chart 18p 


LOW COST DUEL IN LINE !.C. SOCKETS 
14 pin type at 164p each | Now new low profile 
16 pin type at 18p each f type 


BOOKS 


We have a large selection of Reference and 
Technical Books in stock. 


Send for lists of publications 


Our famous PT Pak 


is still leading in value 


Full of Short Lead Semiconductors & Electronic 
Components, approx. 170. We guarantee at 
least 30 really high quality factory marked 
Transistors PNP & NPN, and a host of Diodes 


Y, 
2 


‘& Rectifiers mounted on Printed Circuit Panels. 


Identification Chart supplied to give some 
information on the Transistors. 


1ip P &P on this Pak. 


Please ask for Pak P.1. only 55, 


Please send me the FREE Bi-Pre-Pak Catalogue. 


2 
ey 


Pe ee 


ALL PRICES INCLUDE 10% VAT 


MINIMUM ORDER 50p. CASH WITH ORDER 
PLEASE. Add 11p post and packing per order 
OVERSEAS ADD EXTRA FOR POSTAGE 


BUY THESE GOODS WITH ACCESS 


Dept.£. 222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX. 
TELEPHONE: SOUTHEND (0702) 46344. 


ccd: 
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GIRO NO. 331 7056 SPECIAL RESISTOR KITS (Prices incltide post & packing) ay 
C.W.O. only. P. & P. Aa on orders below £5 1OEI2 4W KIT: 10 of each E12 value, 22 ohms—IM, a totai of 570 (CARBON FILM 5%), £3-65 net 
Discount: £10-1 0%, £20-15% (except net items) | 10E12 £W KIT: 10 of each E12 value, 22 ohms—IM, a total of 570 (CARBON FILM 5%), £3-85 net 
Spore rer ensuite weieme AT Iree)_ | 3312 fey kit 2 of ech E12 vues 23 chms-—101 2 Stal Sf 435 (CARBON FILM 90) 48:48 Do 
of eac value, ohms-——|IM, ‘a total o ( ‘o)» net 
a» pea oe Sco cRres vsti ‘ 20EI2 4W KIT: 20 of each El2 value, 22 ohms—2M2, a total of 1220 (METAL FILM 5%), £11-05 net 
paivipler 5: gata NSE MGS eee ee 15EI2 IW KIT: 15 of each E12 value, 10 ohms—IM, a total of 915 (METAL FILM 5%), £13-35 net 
ALL PRICES INCLUDE VAT 10E12 2W KIT: 10 of each El2 value, 10 ohms—IM, a total of 610 (METAL FILM 5%), £17-15 net 


MULLARD POLYESTER CAPACITORS C280 SERIES RESISTORS 

250V P.C. Mounting: 0-OluF, 0-O015uF, 0-022uF, 0-033uF, 0-047uF, 3tp. 0-068uF, | CF—High Stab Carbon Film, 5% MF—High Stab Metal Film, 5%. 
O-luF, 44p. O-15uF, 44p. 0-:22uF, Sip. 0-33uF, 8p. 0-47uF, 9p. 0-68uF, 12p. luF, | W. Type Range 1-99 100-499 500-999 Size mm 
I5p. | -SuF, 23p. 2-2uF, 26p + CF 22-IM QO: : 2 ' 
MULLARD POLYESTER CAPACITORS C296 SERIES 

400V: 0-00I uF, 0-0015nF, 0:0022uF, 0-0033yuF, 0-0047uF, 2tp. 0. 0068uF, 0-OluF, 

0-O15uF, 0-022uF, 0-033uF, 34p. 0-047uF, 0:068uF, O-luF, 44p. O-ISuF, 6tp. 

0:22ynF, Bip.0-33uF, I2p.0-47uF, l4p. 

160V: O-OluF, 0-Ol5uF, 0-022uF, ing 0-047uF, 0-068yF, 34p. O-luF, 44p. 0- 15uF, 45 

Be: 0-220, Sip. 0-238r. 6k. 0 pease CEnAeiV na: I4p. For value mixing prices, please refer to our catalogue. (price in pence each) 
50V: (pF) 22, 27, 33; 39, 47,.56, 68, 82, 100, 120, 150, 180, 220, 270, 330, 390, 470, LALUES AVAILABLE —EI2 Series only. (Net prices above I0°) 


560, 680, 820, IK, 1K5, 2K2, 3K3, 4K7, 6K8, (UF) 0-01, 0- 015, 6-022, 0-033, 0-047, 
2p’ each. 0-1, 30V, 4tp. ( ) PRESET SKELETON POTENTIOMETERS 


POLYSTYRENE CAPACITORS 160V 5% Silents 0:25W Vertical or horizontal 6p each IK, 2K2, 4K7, IOK, etc. 
, . up to Qa 
{PA 3, Sarria does 63; 100, 150, 220, 330, 470, 680, 1000, 1500, 2200, 3300, SUB-MIN 0-05W Vertical, 100 @ to 220K 5p each 


(E.E.) 61 CHEDDINGTON ROAD, PITSTONE, 
NR. LEIGHTON BUZZARD, BEDS, LU7 9AQ 


Tel. : Cheddington 668446 (Std. Code 0296) 
PLEASE WRITE FOR FREE CATALOGUE 


bale 0-10-15 | POTENTIOMETERS 
1-OuF 63V 8 Carbon Track 5K Q to 2M Q, log or lin. Single, 164p Dual Gang 46p. Log Single with switch 26p 
NSuF Gay 6th” CBUE 4 33 Slider Pots. 10K, 100K, 500K. 30mm, 34p. 45mm, 47p. 60mm, 55p. 
x 

1OOnF DIODES ELECTROLYTIC CAPACITORS. Tubular & Large Cans 
100uF x IN4001 6p i (uF/V): 1/25, 2/25, 4/25, 4-7/10, 5/25, 8/25, 10/10, 10/50, 16/25, 
fete IN4002 7ip 22/63, 25/25, 25/50, 32/25, 50/25, 100/10, 100/25, 64p. 50/50, 8p. 
150uF IN4003 9p | 5 Pin 180° 100/50, 200/25, Ip. 250/50, 18p. 500/10, Ip. 500/25, I5p. 
aac of P p | IN4004 94p | Std. Jack 144p | 500/50, 18p. 1000/10, 15p. 1000/25, 22p. 1000/50, 40p. 2000/10. 
Sane © ay Bip IN4005 I2p | 2.5mm Jack IIp | 20p. 1000/100 90p. 2000/25, 30p. 2000/100, 95p. 2500/25, 38p. 
Cte Track Cutter 44p | 1N4006 14p | Phono 5ip | 2500/50, 62p. 3000/50, 80p. 5000/25, 66p. 5000/50, £1 - 10. 


52 0uF Pins, Pkt. 25 INII4 7p | SOCKETS HI-VOLT: 4/450, 14p. 8/350, 19p. 8/450, 20p. 16/350, 22p. 
330nF IN9I6 7p | DIN2 Pin 10p | 16/450, 23p. 32/350, 33p. 50/250, 20p. 100/500, 88p. 


BAI00 10p 3 Pin 10 
EL pe ee OAS. 42h | 5 pi, a0? 126 | METALLISED PAPER CAPACITORS 
470uF AC128 OA47T 9p Std. Jack [4tp 250V: 0-O5uF, O-luwF, 6p. 0:25, 6p. 0-5uF, 7ip. I uF, 9p. 500V: 
680 uF BCIO7 OA8I Tp | 2.5mm Jack lip | 0-025, 0-05, 6p. 0-1, 6p. 0-25, 7ip. 0: “ °e soos 0-Ol, Lip. 


1000uF 16V 20p | BCIO9 Integrated creened Wire, Metre CREW RIT 

1090uF 25V 25p | BCI48 Circuits Twin Screened Wire, Metre 5E12iW Metal Film 5% Ultra 
1500uF 6:4 I5p | BCI49 12p uAT0O9C ° 50p | Stereo Screened Wire, Metre Low Noise New Resistors 
1500uF 16V25p | BCI82L 12p uHAT41C  55p ] Connecting Wire, All colours, Metre Lp | with full colour coding. 5 each 
2200uF 10V25p | BCI83L I2p py} ZA723C £1 | Neon Bulb, 90V Wire Ended EI2 value J0ohm/! amp 
3300uF 6-4 26p | BCI84L 13p 2N3702 IIp | ZN414 _£1-32 | Panel Neon, 240V Red, Amber, Clear _16ip | total 305 £2-75. Nett. 


Pee ERE 


MAIL ORDER ONLY _ S.A.E. FOR ALL ENQUIRIES YOURSELF FOR A 


BETTER JOB ~~ MORE PAY! 


, R Do you want promotion, a better job, The B.I.E.T. guide to success should be 
ELEC TRONIC COMPONENTS FO higher pay? ‘‘New Opportunities’’ shows read by every ambitious engineer. 
pon ee get men myeugh ® low-cost Send for es helpful 76 page FREE pons 
.1.E.T. home study course. ere areno- ~-now. No obligation and nobody will ca 
E.E. PROJECTS peoks to buy and you can pay-as-you- on rot. It could be the best thing you 
earn. ever did. 


i Ba CUT OUT THIS COUPON 2 El Gal Gam 
CHOOSE A BRAND NEW FUTURE HERE! 


ELECTRONIC V’METER apr. 74 £6.40 + /0p P&P 


Repairs Practise 

City & Guilds Radio, C & G LI Installa- 
TV Electronics tions and Wiring ([(] 
Mechanics oO 


20W SHAVER INV. suL.72 £4.10 + 30p P&P 


BETA FUZZ-TREBLE san. 73 £1.50 + 5p P&P To B.1.E.T. BEE 03 Aldermaston Court, Reading RG74PF Qk [BEE 03_ 


NAME (Block Capitals PORSO) |... ee sawesuhantore’ “Shela eaon en SAR REG on vaso g eh tbeneeNON : 


SPEED GUARD Mar. 74 £3.60 -|- lOp P&P Tick or state subject of interest. Post to the address below. R 

SLI DE TIMER FEB. 74 £2. 10 + |Op P& P Pepa toal Radio & _ _—Radio Amateurs (1) General Electrical : 4 
ectronics , Practical TV 0 Engineering CJ 
Technat y T isi i Engi $ 

FETSET JAN. 74 - £2.00 + | Op P&P Bleotroni ca : ¢ cmputer lect wae fs wcbiecrical Bog) 5 EB 
ngineering , i i t - 

TREMOLO DEC. 73 £2.10 + lOp P & '% Television Mainten- TV Servicing Cert. a tions and Witing CO) 

: anP.& P qn eangrigns O Post Master deneral’ — © & @ Hl 
WAA-WAA auc. 73 £1.50 + /Up pon aneineering =O Certs. i ie oO : (Erimary) O | 
adio Servicing, & G Tele- . 
GEN. PURP. AMP. apr. 73 £4.50 -- 25p P & P Walivenanse gui Hatin neg comimmunieatious Oo ‘ 


(For Beta Fuzz-Treble, Component board 


components only) ADDRESS. he s,s in Oh Sobol Makin ue Ap aptales wesle te f sias hse densah ascent | 
BETA TRANSFORMER £1.85 + 5p P&P cee a. Poe arta cae 
Accredited by ©. A.C, 0. Member of A, BO. ¢. 


BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY 
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LASTS § 


KAMODEN 72.200 Multitester _ 


. 


AUDIOTRONIC Model ATM1 


Top value 1,000 
opv pocket multi- 
meter. Ranges: — 
0/10/50/250/1,000 
volt AC and DC 
DC current 0-1mA/ 
100mA. Resistence: 
0/150k ohms. 
Decibels: —10 to 
+22dB. Size 90 x 
60 x 28mm. 
Complete with 

test leads. 


OUR PRICE £2.95 


AUDIOTRONIC Model ATMS 


Jewel movement, 


attractively moulded A 


case with edgwise 
ohms adjustment. 


Ranges: 0-3/15/150/ 


300/1200V AC, 
(2500 opv). 0-6/30/ 
300/600V OC, 
(5000 opv). 0-300 
uA/0-300mA DC. 
Resistance: x 10 & 


x 100. —10 to +16dB. 
Supplied with battery 


test leads and data 


booklet. Size: 121 x 73 x 29mm. 
OUR PRICE £3.50 


MODEL C1092 MU ee 


Features 5,000 opv 


jewel movement and a 
ro selection of range 


nctions. Edgwise 
ohms adjustment. 
Ranges: — 


opv}. 0 


DC (5,000 opv). DC 


current. 0—300uA/ 
300mA. Resistence: 


Rx 10, R x 1,000. —10 to +16dB. 
Complete with battery, test leads and 
data booklet. Size: 120 x 73 x 28mm. 


OUR PRICE £3.75 
MODEL U437 MULTIMETER 


10,0000pv. A first 
class, instrument 
manufactured in 
wha to the hignest 
andards. Ranges: 
2. 5/10/80) 25) y° 
500/1000V DC. 
2.5/1 0/80) 250/ 
500/1000V AC. 
DC current 100uA/ 
1/10/100mA/1A. 


Resistence 300 ohms/ 


3/30/300k/3 Meg. 


ohms. Complete with batteries, test 
leads, instructions and a sturdy steel 


carrying case. 


OUR PRICE £4.95 


MODEL TH12 


20,000 opv. Overload 
Protection. Slide switch 
selector. 0/0.25/2.5/10/ 
50/150/1000V DC. 0/10/ 
50/250/1000V AC. 0/ 
50uA/25/250mA DC. 
Ok 2008!s Megohms. —20 to 


+50d 


OUR PRICE £5.95 
HIOKI Model 720X VOM 


A versatile, 
accurate measur- 
bat OO ce OF 


0/ 

5) zi 1 10075 500/ 
V DC. 0/10, 

50/ 250/1000V 


OUR PRICE 


£5.97 
P&P 20p 


MODEL PL436 
20,000 opv DC. 
8000 opv AC. 
Mirror scale 
-6/3/12/30/120/ 
600V DC. 3/30/ 
120/600V DC. 
60/600,A/60/ 
600mA. 


10/100K/1 Meg/10 Meg Ohm. 


~20to . 46dB. 


OUR PRICE £6.97 


0—3/15/150/ Im 
300/1 eee AC (2,500 


U4323 MULTIMETER 
20,0000pv. Simple 
unit with audio/IF 
oscillator. Suitable 
for general receiver 
tuning. Ranges 
0.5/2.5/1 0/50/250) & 
500/1000V DC. 
2.5/10/15/250/500/1000V AC. 0.05/ 
0.5/5/50/500mA DC. Resistance: 5/ 
50/500 ohms/5/10/100k ohms/1Meg. 
Battery operated. Size: 160 x 97 x 
40mm. Supplied in carrying case com- 
plete with test leads. 


OUR PRICE £7.00 


pa noe 


P&P 20p 


| MODEL HIOKI 730X 
: 30,000 opv. Over- 
load protection. 
6/30/60/300/600/ 
1200V DC. 12/60/ 
120/600/1200V AC. 
60/pA/ 
30mA/300mA. 
2K/200K/ 

2 Meg Ohm. 

10to 63dB. 


OUR PRICE £7.50 
P&P 15p. 


MODEL TE300 
30,000o0pv. Mirror 
scale. Overload 


/ : 
0/6/30/120/600/ 
1200V AC. 0/30uA/ 
6mA/60mA/300mA/ 
600mA. 0/8k/80k/ 
800k/8 Meg ohms. 
—20 to +63dB. 


OUR PRICE £7.50 
U4324 MULTIMETER 


High sensitivity, over- 
load protected. 
v. Ranges: 


P&P 15p 


DC. 3/6/15/60/150/ 
300/600/S900V AC. 
Current: 0.06/0.6/ 
6/60/600mA/3A DC. 
0.3/3/30/300mA/ 
3A AC. Resistence: 
25/500 ohms/0.5/5/50/500k ohms/5 
Mohms. Decibels: —10 to +12dB. Size 
167 x 98 x G3mm. Supplied comp- 
lete with test leads, spare diode and 
instructions. 


OUR PRICE £8.00 


P&P 20p 


TMK MODEL TWS0K 
46 ranges, mirror Senobt 
scale. 50k/V DC 
50k/V AC. 
DC Volts: 0.125/ 
0.25/1.25/2.5/5/10/ 
25/50/125/250/ 
5000/1000. AC Volts . 
1.5/3/5/10/25/50/ 
125/250/500/ 
1000. DC current 
25/50u A/2.5/5/25/ 
50/250/500mA/5/ 
10A. Resistence: 
10k/100k/1 Meg/ 
10 Meg ohms. 50 to +818 SdB. 


OUR PRICE £8.50 P&P 17p 


U435 MULTIMETER @& 
20,0000pv. Overload a 


Sha yy 


250/500/1000V AC. 
Current: 50uA/1/5/ 
25/100mA/0.5/2.5A 
DC. 5/25/100mA/ 
0.5/2.5A AC. Resist- 
ance: 0.3/3/30/300k 
ohms. Size: 205 x 110 x 84mm. Sup- 
plied complete with leads, crocodile 
clips and steel carrying case. 


OUR PRICE £8.75 


P&P 20p 


.U91 Clamp VOLT 
AMMETER 


For measuring AC volt- 
age and current without 
cpg Male clreult. Ranges: 

C. Current: 
10/25/100 et /S00A. 
Accuracy 4%. Size 283 x 
94 x 36mm. Complete 
with peareving case, leads 
and fuses. 


OUR PRICE £10.50 


P&P 20p 
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U4312 MULTIMETER 


extremely sturdy 
instrument for 
general electrical 
use. 667opv. 
0/0.3/1.5/7.5/30/ 
§0/150/300/600/ 
900V DC & 75mV. 
0/0.3/1.5/7.5/30/ 
60/150/300/600/ 
900V AC. 0/300uA/ 
1.5/6/15/150/60/ 
600m A/1/1.5/6A 
DC. 0/1. Shay 
60/150/600m 

1.5/6A AC. "0/200/3K/30k ohms: OC 
accuracy 1%. AC 1.5%. Knife edge 
pointer, mirror scale. Complete with 
sturdy metal carrying case, leads and 
instructions, 


OUR PRICE £9.75 


MODEL 500 
30,000 opv with 
overload protect- 
tion. Mirror scale. 
0/0.5/2.5/10/25/ 
DE ada 


0/2.5/10/25/100/ 
250/500/1000V 
AC. 0/50uA/5/50/ 
500mA. 12A DC. 
0/60k/6 meg/60 megohms. 


OUR PRICE £13.95 Carr. paid 
Leather case for aBove £1.75 


HIOK! 750X VOLT-OHM- 


MILLIAMETER 

43 ra macs: 0—0.3/0.6/ 
1.5/3/6/12/30/60/150/ 
300/600/1,200V DC. 
0—3/6/15/30/60/120/ «2. 
300/600/1,200V AC. 
Current: 0—30/60uA/ 
1.5/3/15/30/150/300 
mA/6/12A. Resistence: 
0—3/300k/3/30Mohms. 
Decibels: —10 to +17dB. Output: — 
0-—3/6/15/30/60/120/300V. Accur- 
acy + 3% DC, + 4% AC. Sensitivity: 
50,000 opv , 5,000 opv AC. 4 inch 
meter. Built in ‘protection. Size: 57 x 
102 x 153mm. 


OUR PRICE £11.95 


HIOK! MODEL 700X 
100,0000pv. Overioad 
protection. Mirror scale. 
0.3/0.6/1.2/1,.5/3/6/ 

1 ra a 120/300/ 
600/1200V DC. 

1. LTA ie 
300/600/1200 

19/300 A/316/30/60/ ay 
150/500mA/6/12A DC. |= | 
2k/200k/2M/20MOhms. 
—20 to +63dB. 


OUR PRICE £14.95 pap2op 
Model HT100B4 MULTIMETER 


Overload protected, 
shock proof circuits. 
9.5uA Meter with 
mirror scate. Sensitivity ! f 
100kV. Polarity chan : 
switch. Ranges: 0.5/2. 
1- /50/250/500/ 1,000 
Volts DC. 2.5/10/50/ 
250/1,000 Volts AC. 
DC resistence’ 0--20/" 
200k/2/20 Meg. ohms. 
DC current! - 10/250uA/2. 5/25/250 
mA/10A. AC current:—0—10A. —20 
to +62dB. Operates from 2 : "1.5V 
batteries. Size: 180 x 134 x 79mm. 


OUR PRICE £15.00 par aop 
MODEL AS.100D VOM 


100,000 opv. °¢ 
Mirror scale. 
Built-in meter 
protection. 0/3/ 
12/60/120/300/ 
600/1200V DC. 
0/6/30/120/300/ 
600V AC. 0/10pA/ 
6/60/300mA/ 

12 Amp. 0/2K/ 
200K/2M/200 Meg 
Ohm. - 20to +-17dB° 


c____Saeenaeeeest” 


P&P 25p 


P&P 40p 


eae 


Pasha aceat A 


KAMODEN M7206 pet von 
Hada impedence 10 - 


ms. Ranges: — 
0/25/1123 5/10/50) | 
to 280/1000\ AC. 
0/25uA/2.5/25/250 


mA DC. : 
0/5k/50k/500k/5 M 
500 Megohms 
OUR PRICE 
£21.00 P&P 30p 


High sensitivit 
tester. 200,000 opv 
Overload protected. 
Mirror scale. 
Ranges: —0/.06/.3 

3/ 30/ 120/600/ 
1200V DC. 0/3 
12/60/300/1 1200 
V AC. 0/6uA/ 
1.2mA/120mA/ 
600mA/12A DC 
0/12A AC. —20 to 
+63dB. 0/2k/200k/ 


2 Meg/200 Megohms. 
OUR PRICE £22.50 Pap 30p 


High sensitivity 
instrument for field 
and laboratory work. 
Knife edge pointer, 
86mm. mirror scale. 


Ponges: 100mV/ 

0.5/2.5/10/25/50/100/250/500/1000 
VDC. _0.5/2.5/10/25/50/100/250/ 
500/1000V AC. Current: 50uA/0.5/ 
1/5/10/50/250mA/1/5A OC. 
0.5/1/5/10/50/250mA/1/5A AC. Res- 
0.5/10/100/200 ohms/1/3/ 
30/300k ohms. Decibels: —5 to + 10dB 
Battery operated. Size: 210 x 115 x 
90mm. Supplied in carrying case com- 


istance: 


plete with leads. 


100,000o0pv. 6%" 
scale. Buzzer 

short circuit check. 
Sensitivity 100,000 
opv DC. 5k/V AC 
DC Volts: 0.5/2.5/ 
10/50/250/1000V 
AC. 3/10/50/250/ 
500/1000V DC. 


current 10/100uA/10/ 
10/100/500mA/2.5/10A. Resistence: 


1k/10k/100k/10 M 


Decibels: —10 to +49d8. Plastic case 


with carrying handle. 
x 99mm. 


Sensitivity 330 
Ohms/Volt AC 
and DC. 
Accuracy 0.5% 
DC. 1% AC. 
Scale length: 
165mm. 
0/300/750uA/ 
1.5/3/7.5/15/ 
30/75/150/300/ 
750mA/1.5/3/ 
7.5A DC, 0/3/ 
7.5/15/30/75/ 
poe sco/ aamat 
1.5/3/7. 


AC. 
b792/150/300/750mV/1. 5/3/7.5/15/ 
30/75/150/300/750V DC. 0/750mV/ 
1.5/3 /7.5/16/30/75/150/300/750V 
AC. Automatic cut out device. Supp- 
lied complete with test leads, manual 


and test certificates. 


1/3/1 1/30/100/ 
300V RMS. 
5Scps—1.2MHz. 
~40 to +50dB 
supplied complete 
with leads and 
instructions. 


28 ranges. DC voits 
1.5—1500V. AC 
volts 1.5—-1500V. 
Resistance up to 
1000 Megohms, 
200/240V AC 
operation. Com- 
plete with probe 
and instructions. 


OUR PRICE £17.50 


Additional ae: available: 
£2.50 


RF £2.12, 


U4317 MULTIMETER 


OUR PRICE £15.00 
TMK 100K LAB TESTER 


OUR PRICE £19.95 


MODEL U4311 Sub-standard 
Multi-range Voit- Amineter 


OUR PRICE £49.00 


TE40 HIGH SENSITIVITY 
AC VOLIMETEG 


OUR PRICE £17.50 
TE65 VALVE VOLTMETER 


e 
— 


ary 


P&P 20p 


/100 Meg ohms. 
Size: 190 x 172 


P&P 25p 


P&P 50p 


P&P 25p 


PRP 30p 


LB3 TRANSISTOR NESTEE 


Tests ICO and B, 
PNP/NPN. Operates 
from 9V battery. 


Instructions supplied. 


OUR PRICE 
£3.95 


P&P 20p 


MODEL AF.105 VOM 
- 60,000 opv. Mirror 
scale. Meter 
protection. 
0/-3/3/12/60/120/ 
300/600/1200V DC. 
0/6/30/120/ ' 
300/600/1200V DC. 
0/30 A/6/ 
60/300 mA/ 

12 Amp. 0/10K/ 
1m/10m/100 
Meg Ohms. - 20 to ; 17dB. 


OUR PRICE £12.50 Pep 20p. 


LB4 TRANSISTOR 


TESTER 

Tests PNP or NPN 
transistors. Audio 
indication. Operates 
on two 1.5 

batteries. Complete 
with instructions etc. 


OUR PRICE 
£4.50 P&P 20p 


U4341 Multimeter & 
Transistor ee 


.1 rae i sa 150/ 
300/700 
Current: 0. 06/0, 6/ 
6/60/600mA DC, 
0. S13) 2) sone AC. 
Resistance: 0.08, 
0. Meshidf accaa ogo ohms/2 Mohms. 
Battery operated. Supplied complete 
with probes, leads and steel carrying 
case. Size: 115 x 215 x 90mm. 


OUR PRICE £10.50 Pap 20p 


KAMODEN HMG500 


insulation resistance tester 
Range 0—1,000 = 
Megohms, 500V. 
Battery operated. 
Wide range clear 
meter 4°x 4%". 
Complete with 
deluxe carrying 
case, batteries and instructions. 


OUR PRICE £19.95 P&P 30p 


$100TR MULTIMETER 


TRANSISTOR TESTER 
100,000o0pv. Mirror 
scale. Overtoad 
protection, 0/0.12/ 
0.6/3/12/30/120/ 
600V DC. 0/6/30/ 
120/600V AC. 
0/12/600u A/12/ 
300mA/6/12A DC 
0/10k/1 Meg/ 

100 Meg. 

—20 to +50dB. 
0.01--0.2MFD 
Transistor tester measures Alpha, Beta 
and ICO. Complete with instructions, 
batteries and leads. 


OUR PRICE £15.95 P&P 25p 
Ci5 PULSE OSCILLOSCOPE 
For display of pulsed ry 


and perio 
forms in electronic 0 
circuits: VERT. AMP. I 
Bandwidth: 10MHz. es 
Sensitivity at 100kHz E.ue@ 
VRMS/mm: 0.1—25; ; 
HOR. AMP. Band- 
width: 500kHz. 
Sensitivity ay 100kHz 
VRMS/mm: 0.3-—25 
Preset triggered sweep 
1—3000usec. Free running 20—200 
kHz in nine ranges. Calibrator pips. 
220 x 360 x 430mm. 115—230V AC. 


ic wave- 


OUR PRICE £39.00 — Carr. paid 
RUSSIAN C116 Double Beam 
OSCILLOSCOPE 


5 MHz pass band. 
Separate Y1 and Y2 
amplifiers. Rectang- 
ular 5” x 4” CRT. 
Calibrated triggered 
sweep from 0.2usec. 
to 100 milli-sec/em. 
Free running time 
base, 50Hz—1MHz. 
Builf-in time base 
Calibrator and Scalise Calibrator. 
Supplied complete with all accessories 
and instruction manual. 


OUR PRICE £87.00 


MODEL TE15 
GRID DIP METER 


Transistorised. Oper- 
ates as Grid Dip, 
Oscillator, Absorb- 
tion Wave Meter and 
Oscillating Detector. 
Frequency range 
440k Hz—280MHz 
in six coils. 500uA 
meter. 9V battery 

operation. Size: 

180 x 80 x 40mm. 


OUR PRICE £19.95 


Carr. paid 


P&P 20p 


Also see following pages 


ALL PRICES 
EXCLUDE VAT 
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SWR METER Model SWR3 


Handy SWR meter for 
transmitter antenna align- 
ment, with built-in field 
strength meter. Accuracy ie 
5%, Impedence 52’ Indic- 

ator 100uA DC. Full 

scale 5 section collapsible 
antenna. Size 145 x 50 x 
60mm. 


OUR PRICE £4.25 


P&P 25p 


AT201 Decade |e: 
ATTENUATOR I. ‘er 
Frequency range O— pa 

200kHz. Attenuator & - 


‘0-—-111dB, 0.1dB 

steps. impedence 600 ohms. Input 
ower maximum 30dBm. Size: 180 x 
0 x 55mm. 


OUR PRICE £12.50 pap37p 


TRANSISTORISED LCR. AC. 
BR/8 MEASURING BRIDGE 


mm A new portable 
| bridge offering 
i excellent range and 
; accuracy at low 

‘ cost. Ranges: R. 
m1 i1imeg 6 
HH -- 111 
- % C.10pF -: 
TURNS 
RATIO 1 : 1/1000—1 : 1°100. 6 
Ranges : 1%. Bridge voltage at 1,000 
cps. Operated from 9 volts. 100 A. 
Meter indication. Attractive 2 tone 
metal case. Size 7./g x 5 x 2in. 


OUR PRICE £25.00 P&P 25p. 


TE16A TRANSISTORISED 


SIGNAL GENERATOR 
5 ranges, 400kHz ps 
to 30 MHz. An 2 
inexpensive 
instrument for 
the handy-man. 
Operates on 9V 
battery. Wide 
to read 
scale. 800kHz 
modulation. 
Size: 149 x 149 x Sorin Complete 
with instructions and leads. 


OUR PRICE £8.97 P&P 25p 


MODEL TE20 RF SIGNAL 


GENERATOR 
Six bands. 120kHz— 
260MHz. Dual output . 
RF terminals. Separate ; 
variable audio output. 
Accuracy + 2%. Audio 
output to 8V. Power requirements: 
105—125V, 220—240V AC. Size: 193 
x 265 x 150mm. Complete with test 
leads etc. 


OUR PRICE £17.50 


TE-20D RF SIGNAL 
GENERATOR 


Accurate wide range 
signal generator 
covering 120 kHz-500 
MHz on 6 bands. 
Directly callbrated. 
Variable R.F. 
attenuator audio output, Xtal socket 
for calibration. 220/240V a.c. 
Brand new with instructions. 

Size 140mm x 215mm x 170mm. 


OUR PRICE £17.50 P&P 30p. 


ARF 300 AF/RF SIGNAL 
GENERATOR : 


All transistorised 
compact fully 
portable. AF sine- 
wave 18Hz to 220 
kHz. AF square 
wave 18Hz to 100k 
Hz. Output Square/ 
_ Sine wave 10 
P-P RF 100kHz to 
200MHz. Output 
1V maximum. 
220/240V AC uperation. Complete 
with instructions and leads. 


OUR PRICE £29.95 P&P 50p 
MODEL, MG 100 SINE SQUARE 


Ranges “1% L. 1 
HENRY 6 Ranges 2 
1110mFd 6 Ranges * 2% 


P&P 40p 


GENERATOR 
Range 19- 
220,000Hz Sine 
Wave 19—100,000 Hz Square Wave. 


Output Sine or Square wave 10v. P. to P. 


Size 180 x 90 x 90mm.Operation 
220/240v. A.C. 


OUR PRICE £19.95 
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P&P 37p. 


MCA220 Automatic ' 


Voltage Stabiliser 
Input 88—125V AC or | 
176--250V AC. Output 
120V AC or 240V AC. ¢ .. 
200V/A rating. P&P 5SOp fea 


OUR PRICE £11.97 


PS100B Regulated POWER 
SUPPLY UNIT 


Solid state. Output 
,9or 12V DC up 
to 3 Amp. Meter to 

monitor current. 
tnput 220/240V AC. 
Size: 100 x 82 x 
159mm. 


OUR PRICE £11.97 P&P 25p 


PS200 Regulated POWER 


SUPPLY UNIT 
Solid state. Variable «< 
output 5—20V DC | 
up to 2 Amp. Inde- | SM 


= 
pendent meters to Ss ii 
monitor voltage and 4 \o Sei 
current. Output wi 
220/240V AC. 
Size: 190 x 136 x 
98mm. 


OUR PRICE £19.95 
POWER RHEOSTATS | 


High quality ceramic 
construction. Wind- 
ings embedded in 
vitreous enamel. 
Heavy duty brush 
wiper. Continuous 
rating. Wide range 
available ex-stock. 
Single hole fixing. %"' diameter shafts. 
Bulk quantities available. 


25 WATT  10/25/50/100/250/500/ 
1000/2500 Ohms 


£1.15 P&P 10p 
50 WATT = 10/25/50/100/250/500/ 
1000/2500/5000 Ohms. 

£1.62 pap 10p 
100 WATT 1/5/10/25/50/100/250/ 
500/1000/2500 Ohms 
£2.34 Pap 15p 


AUTO TRANSFORMERS 
0/115/250V. Step up or step down. 
Fully shrouded. 


P&P25p 


sowaTts £2.75 pap 8p 
wowatTts £3.50 pap i8p 
300 watts £4.50 pap 23p 
s00waTTs £6.95 pap33p 
woowaTts £9.50 pap 38p 
1s00 WATTS £12.50 PpaP43p 
2250waTts £20.95 par sop 
5000 WATTS P&P £1 


CP110 CHASSIS PUNCH SET 


Carefully erece. to pred: steel: 
Contains 1/2’, Ba 

11/8" punches Sick with Bionat 
and accessories. 


OUR PRICE £3.00 P&P 40p 


YAMABISHI VARIABLE 
VOLTAGE TRANSFORMERS 


Excellent ch ality at low cost. Input: 
230V 50/60Hz. Output O—260V. 


MODEL S260 BENCH MOUNTING 


MODEL $260B PANEL MOUNTING 
1A £10.00 30p 
2.54 £12.00 35p 


240° Wide Angle ImA METERS 
MW 1—6 60x60mm 


£650 P&P 15p 
MW 1—8 80x80mm 
£6.90 P&P 15p 


| Also see previous page _| see previous | Also see previous page _| is V4 


BVD5 Vernier TUNING DIAL 


App. 7:1 ratio planetary 
drive vernier dial. Log 
scale O— 180 degrees: 
Blank scales 1— . 

Dial size 128 x 76mm. Overall size 
190 x 117 x 41mm. deep including 
knob and coupling. 4% diam. shaft 


OUR PRICE £1.62 P&P 15¢ 


SKYFON 100mW 

OUR PRICE £24.95 per pair 
P302 Two Channel 300mW 
OUR PRICE £52.50 per pair 
P1003 Three Channel 1 Watt 
OUR PRICE £71.25 per pair 
P&P 50p per pair 


NB. Licence required for use in UK 


RUH6 Reflex Horn LSpeaK?e 


Built-in driver 
unit. Impedence 
16 ohms. Power 
rating 10W. 
Response 380— 
7000Hz. Size 
app. 6" x 6”. 
Weather and 
shock protected. 


OUR PRICE £4.97 


P&P 30p 


ae i j 
i el 
if(! 


i 
I: ail 


Four bands covering 550kHz to 30 
MHz continuous end electrical band- 
spread on 10, 15, 20, 40,and 80 mtrs. 
8 valve plus 7 diode circuit. 4 to 8 
ohm output and phone jack. SSB— 
CW, ANL, variable BFO. S Meter and 
separate band spread dial. IF freq- 
uency 445kHz, audio output 1% watt. 
Variable RF and AF gain controls. 
115/250V AC, with instructions. 


OurPrice £42.50 carr. 


PAID 
TRIO TR2200 TRANSCEIVER 


Fully transistor- 
ised portable 

VHF transceiver 
Will transmit and 
receive on six 
channets between 
144—146MHz 

1 watt trans- 
mitter. 12V DC 
internal or ext- 
ernal supply. 
Built-in charger 
for Ni-Cad celts. 
Power/volume 
switch, squeich control, channel sel- 
ector, mic. socket, earphone/external 
speaker socket. Complete with micro- 
phone and 144.48, 144.72 & 145.32 
crystals. Size: 134 x 58 x 180mm. 


OUR PRICE £79.50 


BELTEK W5400 CAR 
TRANSCEIVER . 


Carr.paid 


Solid state mobile transceiver for 12 
volt DC neg. Transmits and receives 
on any 12 of 28 channels between 
144 and 146MHz. Power output 10W 
and 1W switchable. Controls: On/off/ 
volume, squelch and channel select- 
or. tnternal 3” speaker. Complete 
with dynamic mic. PTT switch, three 
sets of crystals for 144.48, 144.6 and 
145MHz, mounting bracket and ins- 
tructions. Size: 150 x 70 x 220mm. 


OUR PRICE £75.00 pap sop 


UV 


DT55G DIGITAL CLOCK 
MECHANISM, \ “S24 


24 hour 


alarm ‘sleep’ switch. IHuminated rot- 
ary dial with hours, minutes and sec- 
onds. Automatically turns off radio, 
TV, light etc. and with auto-switch- 
ing ‘will turn on again when required. 
240V AC operation. Switch rating 
250V—3 Amp 


OUR PRICE £5.95 P&P 30p 


KE630 3 aianan dieters 


Master and two sub-stations. Can be 
used on desk or wall mounted. Comp- 
lete with cable and batteries 


OUR PRICE £5.25 P&P 50p 


LHO2S STEREO HEADPHONES 


Light weight head- 

phones with padded A 
ear pieces. 4/16 ohms ‘ 
20--20,000Hz. 


Complete with 6’ 
lead and plug. 


OUR PRICE 
£1.97 


TE1018 Deluxe Mono High 


impedence Headset. 
Sensitive magnetic 
headset with soft ear 
pads. Impedence 2,600 
ohms (600 ohms DC). 
Frequency response: 
200—4,000Hz. 


OUR PRICE £2.25 
DHO2S STEREO HEADPHONES 


Wonderful value 
and excellent 
performance 
combined. Adjust- 
able head band. 
Impedence 8 ohms. 
20—12,000Hz. 
Complete with 


lead and plug. Sz 2 


OUR PRICE £2.50 P&P 30p 
TE1035 Stereo HEADPHONES 


Low cost with exc- 
elient response. Foam 
rubber earcups. Adjust- 
able headband. 8 ohms 
impedence. Frequency 
response 25Hz—18kHz. 
Complete with cable 
and stereo jack plug. 


P&P 30p 


P&P 30p 


OUR PRICE £2.60 P&P 30p 
SH8DV MONO/STEREO 
HEADPHONES ya 


Volume control for 

each channel. 4/16 ohms 
impedence. Frequency 
response 20Hz— 18kHz. 
Complete with 10ft. 
coiled lead and jack plug. 


OUR PRICE £4.97 


BH001 HEADSET and Boom 


Microphone 
Moving coil. Ideal 
for language 
teaching, 
communi- 

cations etc. 
Headphone aipedence 16 ohms. Mic- 
rophone impedence 200 ohms. 


OUR PRICE £5.95 


EMI LOUDSPEAKERS 
Model 350 13 x 8" with 
single tweeter/crossover. # 
20—20,000Hz. 15 watts 
RMS. Avaitable 8 or 

15 ohms. 


OUR PRICE 


£7.25 each P&P 37p 


Model 450 13 x 8" with 
twin tweeter/crossover. i 
55-~13,000Hz. 8 watts “Way 
RMS. Available 8 or 15 ohms 


OUR PRICE £3.62 each Pap 25p 


P&P 30p 


P&P 30p 


HIGH QUALITY 
CONSTRUCTION 
KITS 

WE ARE 
APPOINTED 


STOCKISTS AT 
ALL BRANCHES 


All kits are complete with compre- 
hensive easy to follow instructions and 
covered by full guarantee. 


Post and Packing 15p per kit. 


AF20 Mono amplifier... £4.80 
AF 25 Mixer............----c006 £3.60 
AF30 Mono pre-amplifier. £2.61 
AF35 Emitter amplifier... £2.27 
AF80 0.5W mic. amplifier £4.22 
AF305 Intercom.. .. £9.52 
AF310 Mono amplifier. ecateetes £5.91 
ATS5 Automatic light control.. £2.58 
AT25 Window wiper robot..... £5.82 
AT30 Photo cell switch unit... £5.70 
AT50 400W triac light 

dimmer/speed control........ £4.80 
AT56 2,200W triac light 

dimmer/speed control....... £6.90 
AT60 1 channel light contro!.. £7.80 


AT65 3 channel light control.. £14.55 

GP304 Circuit board £4.94 

GP310 Stereo pre-amplifier 
for use with 2 x AF310..... 


GP312 Circuit board............... £11.4 
GU330 Tremolo unit.............. £7.5 
HF61 Diode detector.............. £3.32 
HF65 FM transmitter.............. £2.70 
HF75 FM receiver..............006 £2.87 
HF310 FM tuner............0cc0se0 £15.81 


HF325 Deluxe FM tuner........ £24.12 
HF330 Decoder (HF310/325) £9.96 
HF380 Iw/vhf aerial amplifier £4.94 
HF395 broadband aerial amp. £1.77 
“F380 Quadraphonic device.. £11.36 


M160 Multi-vibrator............... £1.71 
M1917 VU Meter.............eeecee £4.55 
M192 Stereo balance meter.... £4.97 
M1302 Transistor tester......... 8.45 
NT10 Stabilised power supply 
TOOMA, OV... eee eeeeeeceee £6.15 
NT300 Stabilised p. supply.... £12.51 
NT305 Voltage converter.. £4.50 
NT315 Power s var 240V AC 
t04,5/15V DC, 500maA..... £9.57 


Amateur Electronics by Josty-Kit, 
the professional book for the amateur 
—covers the subject from basic prin- 
cipals to advanced electronic techniq- 
ues. Complete with circuit board for 
AE1 to AE10. 


OUR PRICE £3.30 (No var) 
P&P 25p ptus VAT. _ 
AE1 100mW output stage........ 


AE2 Pre-amplifier...............0.06 £1.26 
AE3 Diode receiver...........-.--.. £2.00 
AEG Flasher............c:02-ceeseeseees £1.09 


AES Astable multi-vibrator..... £1.05 
AE6 Monostable multi-vibrator £1. Oa 
AE7 RC generator..............00+ £1. 


AEB Bass filter..............ceceeeeee oon 
AEQ Treble filter...............266- 99p 
AE10 CCIR filter...............-..- 99p 


2 TRANSISTOR RADIO KIT 


No Soldering required. All connect- 
made with spring clips. Kit includes 
all parts and wire including ear-piece. 
Will receive all normal broadcasts on 
Medium Wave 535—1605kHz. Oper- 
ates from standard 9V battery or 
Solar Celt included. 


OUR PRICE £1.30 P&P 30p 


SPECIAL BARGAIN !! 
STEREOSOUND SPEAKERS 
fo) 


Matched pair of 
stereo bookshelf 
speakers. Deluxe 
teak veneered 
finish. Size: 

368 x 229 x 
190mm. 8 ohms. 
8 watts RMS, 16 
watts peak. 
Complete with 
Din lead. 


OUR PRICE £12.95. 


SPECIAL 
BARGAIN! 
FERGUSON 
3406 HI-FI 
SPEAKERS 
igh quali w r ms 
25 Watts, 4-8 way sae eer 


Size: 560 x 340 x 255mm. approx. 
Wood grain finish with black fronts. 


OUR PRICE £26.95 er. pap £1 


Model A1018 
FMTUNER 


6 transistor high | q 
quay unit— | 

iF stages and 
double tuned 4 
discriminator. 
For use with most sinplitiers. Covers 
88—108MHz. Powered by 9V battery. 


OUR PRIGE £13.50 P&P 30p 


Stereo multiplex adapter £5.95 extra. 


ALL PRICES 


EXCLUDE VAT 


Everyday Electronics, May 1974 
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- (SEW) CLEAR PLASTIC PANEL METERS = [242.072 0ur 


USED EXTENSIVELY BY INDUSTRY, GOVERNMENT DEPARTMENTS, EDUCATIONAL AUTHORITIES ETC. | BRANCH OR ORDER 


Over 200 ranges in stock—other ranges to order. Quantity discounts available. Send for fully illustrated brochure. WITH CONFIDENCE 


CLEAR PLASTIC MODEL $D640 *Items with asterisk are Moving Iron CLEAR PLASTIC MODEL MR 65P BY MAIL ORDER 


Size: 85 x 64mm type, all others are Moving Coil Size: 86 x 78mm 


50uA... .. .. £3.95 


OUR catia eg 8 CLEAR PLASTIC MODEL $0830 eae Sie Yee CENTRAL LONDON 
200uA«ws Ci(“es sa £.70 50uA .. .. .. £4.30 gone . .« £3.80 . , 
500uN ... .. «£3.65 100uAQ. |. .. £425 OOuA.. ... Ss £3.75 481 OXFORD ST. (Opening late April) 
50-0-50uA_ .. £3.75 200uA |. £4.20 50-050uA  .. £3.85 10 TOTTENHAM CT. RD. 01-637 2232 
ee, Oeee S00uA. .. | £4.15 Be EGnIa. fee ce 27 TOTTENHAM CT. RD. «01-636 3715 
BAC CSS Gece BOO Ot en ee paper 33 TOTTENHAM CT. RD. 01-636 2605 
10mA .. £3.65 WA ce EAA 42/45 TOTTENHAM CT.RD. 01-636 0845 
50m<A .. £3.65 5mA | .. ... £4.10 87 TOTTENHAM CT. RD. 01-580 3739 
100mA £3.65 10mA.. .. .. £4.10 257/8 TOTTENHAM CT. RD. 01-580 0670 
500mA £3.65 50mA.. .. 2. £4.10 3 LISLE ST. WC2 01-437 8204 
1A DC £3.65 £4.10 34 LISLE ST. WC2 01-437 9155 
JOA DC ‘3 Be 118 EDGWARE RD. W2 01-723 9789 
5VDC | .. £365 VUMeter. ... £3.90 193 EDGWARE RD. W2 01-723 6211 


207 EDGWARE RD. W2 01-723 3271 
311 EDGWARE RD. W2 01-262 0387 
346 EDGWARE RD. W2 01-723 4453 
382 EDGWARE RD. W2 01-723 4194 


CLEAR PLASTIC MODEL SW100 
Size: 100 x 80mm 


CLEAR PLASTIC MODEL MR 45P 


Size: 50 x 50mm 109 FLEET ST. EC4 01-353 5812 
Be Seo ao EES : 
foGuA” Ba 80 152/3 FLEET ST. EC4 01-353 2833. 
500uA on Mes £4.30 : 
100-0-100uA.. £4.45 
mA... =©=—- £4.30 rH . 
1ADC .. .. £4.30 100-0-100uA.. £3.10 86 SOUTH ST. ROMFORD 70-20218 
B0V OC |. £430 ey aaa BAKELITE MODEL S80 Enlarged Window = = 
50VDC .. .. £430 300VAC.. .. £445 | ork Sa Bee A Pern KENT 
300V DC .. |. £430 VUMeter .. £4.90 50uA .. .. .. £4.50 
100uA .. .. £4.45 53/57 CAMDEN RD., TUNBRIDGE WELLS 
ay uA. £4. 0892-23242 
EDGWISE MODEL PE70 S00mA .. . £2:95 300VAG.. .. £3.05 | BOO5QUA’ .. £4.45 | 
: wo. «£2.95 Meter imA.. £2.95 -0-100uA.. £4.40 
50uA.. . .. £4.15 5ADC | |. £295 VUMeter.. .. £3.40 ie LEICESTERSHIRE 
100uA .. .. +£4.10 1OVDC . . £295 1AAC... .. * £2.95 
200uA ww. 2S £4.05 20VDC .. .. £2.95 SAAC * £2.95 45 MARKET PLACE, LEICESTER 
500uAi«wssC«“‘#Sé“éE «920 SOV DC... .. £2.95 0A AC * £2.95 0533-537678 
50-0-50uA .. £4.10 300V DC... .. . £2.95 20A AC * £2.95 
100-0-100uA.. £4.05 ISVAC .. .. £3.05 30A AC * £2.95 SURREY 
Boov Ac. | £3.98 CLEAR PLASTIC MODEL MR 38P : 
. « £4.30 ize: 42 x 42mm 
Sedieti! Se Saat CLEAR PLASTIC MODEL MR 52P eel AB od ane 
MODEL ED107 EDUCATIONAL METER § | 100ua . . £3.05 igre 27 EDEN ST. KINGSTON 01-546 7845 
Size: 100 x 90 x 150mm including terminals aa tos ia ae SUA. .. ba Suki Ashe 32 HILL ST. RICHMOND 01-948 1441 
A range of high quality 50-0-50uA .. £3.05 500uA £3.35 


moving coil instruments 100-0-100uA.. £3.00 
ideal for school experi- 500-0-500uA .. 
ments and other bench ALS. Ee 
applications. 3°’ mirror 
scale. The meter move- 
ment is easily accessible 
to demonstrate internal 


working. 


50-0-50uA .. £3.50 
100-0-100uUA . £3.45 


WARWICKSHIRE 


116 CORPORATION ST., BIRMINGHAM 
(Opening shortly) 


ALL BRANCHES OPEN FROM 
9am to 6pm MON. TO SAT. 


Py 


THE HYDE, LONDON NWS 6JJ. 


50uA .. . £8.50 ; 5 
; S Meter 1mA.. £3.30 
100uA ‘ £7.90 
50-050uA’ £7.90 fo | vee £330 Yenc: 2 «£389 | 4EAD OFFICE AND MAIL 
BADG |. £760 ao | 50V0C .. .. £330 sAac .. . 1£330 | ORDER DEPARTMENT 
OV DE eco eooea DE eco 90 | ISVAC . . £340 20AAC .. .. * £3.30 | ayniOTRONIC HOUS 
Se : v er eo ame ae 
WOVE oo Bheee oy ee eee 300V AC... |. £340 30AAC .. .. * £3.30 E, 
20v0C «£760 S8V/I5VDG . £860 THE HYDE INDUSTRIAL ESTATE, 
50OVDC .. .. £7.60 1A/15ADC . £8.60 oad 
: 4ISADC .. .. | £2.80 500VAC.. | £3.00 
CLEAR PLASTIC MODEL MR 85P 3BVDC .. .. £2.80 SMeter1mA.. £2.80 TELEPHONE: 01-205 3735 & 5651. 
Size: 120 x 110mm 10V DC... ... £2.80 VU Meter.. .. £3.20 


Sek ane MAIL ORDER SPECIALISTS 
100uA is Cs £5 40 CLEAR PLASTIC MODEL SD460 We offer a speedy and efficient 
an dae. “yp feoe Size: 59 x 46mm 500-0-500uA.. £3.60 service by mail order. 
50-0-50uA_ : £5 40 £3.50 A... ae ae £ Remember to add 10". VAT to 
100-0-100UA.. £535 tota! value of goods including 
500-0-500uA..- £5.20 carriage and packing and send 
mA... a. £5.20 " cash with order to head office. 
Marla os ae - 100-0-100uA.. £3.40 TO AVOID DELAYS PLEASE 
mA. £5.20 Pe Gi Pees ae PRINT NAME AND ADDRESS 
50mA. FB 20 CLEARLY IN CAPITALS. 
100mA.... £5.20 300V0C.. .. £5.20 
scone . . =©£5.20 ete . 4 =©6£5.30 
fa ge £5.20 . . £5.30 
SADC... £5.20 SMeter ImA.. £5.20 BARCLAYCARD 
sy > £5.20 eter... £5.55 
30ADC .. .. £540 1AAC.. .. * £5.20 SV & ACCESS 
10VDC .. .. £5.20 SAAC £3.30 300V AC: 
20v ee ees £5 20 10A AC . « £3.30 VU Meter Le a oe eran ¢ 
an aid £5.20 AC —— cathinto any Dranc 
1SO0VDC.: .. £5.20 30A AC POSTA Sp. my} ortelephone your 
SINCLAIR Proj 80 Mod ——_____- order to head office. 
. . . : CREDIT M lef 
SINCLAIR Project 80 Modules | 1021 Stereo Listening Station | AUDIOTRONICAHAIO1 | EAgIREVERBERATION _| [EAMG aaa 
260 Power Amplifier............. £6.95 | For balancing = .---~ sx: |: Stereo Headphone Amplifier AMPLIFIER £50 and over 
Stereo 80 Pre-Amplifier........... £11.95 ot fonda alae All silicon, 7 Self contained, 
pete Fitter Unit... with additional transistor transistorised, 
roject 805.............. \ amplifier oper- {: ‘| battery operated. 


PZ5 Power Supply... 
PZ6 Power Supply... 
PZ8 Power Supply...... 
Transformer for PZ8 


SINCLAIR Project 80 Packages 


facility for stereo 
headphone 
switching. Two 
gain controls, speakers on—off slide 
switch, stereo headphone socket. 


BARGAIN CENTRE 


Many special clearance offers 
and end of stock lines at 
87 TOTTENHAM COURT RD. 


Simply plug in = - 
microphone, guitar etc. and output to 
your amplifier. Volume control and 
depth of reverberation control. Beau- 


ates from mag- | 
netic, ceramic 
or tuner 
inputs with 
twin stereo headphone outputs and 


OUR PRICE £2.25 P&P 15p walnut cabinet. 184 x 77 x 108mm. 
2 x 240/Stereo 80/PZ5....... £25.00 channel, Operates from OV battey, | OUR PRICE £7.50 = P&P 20p | [éieabinlnbbeiedhneletiensieeiaieiied 
3 x 260/Steree B0/P28...... £30.48 | AUDIOTRONIC INPUTS: 5mV and 100mV. 

ereo GO/P2B.......... 5 OUTPUT: 50mV per channel. SPECIAL PURCHASE 
poet See eee LOW NOISE CASSETTES OUR PRICE £8.50 pap 20p | LIMITED QUANTITY! EXPORT Personal exports 
MP7 MIXER-PREAMPLIFIER TYPE 5 10 25 . 20p cs , arranged for overseas visitors 
5 Microphone , C60 £1.57 £3.00 £7.08 Tannoy 12” DR/8 ? at all our branches. 
inputs each with C390 Cea Bea? Erzoa | HITACHI FLUORESCENT Bass Speakers Goods despatched to all parts 
indyiguat gai AUDIOTRONIC LANTERN L190! 8 ohms. 30 wart. [be a ine world thiguah pur Export 

aie H duty, id ail Order Department. 

fouteag mixing . CrO2 CASSETTES fb peliabe Cattery cr UCee A: see Immediate attention given to 
acilities. Battery operated. Size: 235 | type 5 10 25 Operated lantern -_ orders 
x 127 x 76mm. Inputs: Mics. 3x 3mV | oreo £3.92 £7.72 £19.12 ideal for home, : Group. , 


OUR PRICE £12.50. 


50k; 2x 3mV 600 ohms. Phono. Mag. | CRgO £5.32 £10.46 £25.22 motoring, camping PRP 6 
Op. 


4mV 50k; Phono Ceramic 100mV 1 “ 
Meg. Output 250mV 100k. AUDIOTRONIC eee 


tall. Provides 
OUR PRICE £8.97 P&P 20p 8 TRACK CARTRIDGES brilliant light from 9 
ALL PRICES | tiie coo ei%0| 1eepemeres ro 
80M £1.15 £5.40 £10.25 | “UPPlied). 
EXCLUDE VAT P&P Cassettes 3p, Cartridges Sp each OUR PRICE £7.90. 
OVER 10 of either POST FREE! A member af the Audiotronic 


P&P 25p. Group of Compames 
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CHEQUES ACCEPTED FROM 
PERSONAL SHOPPERS ONLY 
WITH BANKERS CARD. 


FREE HI-FI PRICE LIST 


Send large S.A.E. for our latest Hi-Fi 

Price List containing over 2.000 items 
of Hi.Fi,P.A., in Car, Radio, T.V., Tapes, 
Cassettes etc. 


All prices correct at 13-3-74 but 
subject to change 


BARGAINS 
DECODER 


| f gf 
eS r Ff ¥ 
y 
-". 
: Ae 
i, q 
ra 


2 incl. P. & P. and VAT 


A ready built unit, ready for connection to the I.F. stages of 
existing F.M. Radio or Tuner. A tell tale light can be con- 
nected. The unit is a small printed circuit, no further alignment 
necessary. A L.E.D. is recommended as the indicating light, 
suitable device available from us at 364p. Instructions included 


3 Wems.C. AMP 


onl $1 65 Incl P. & P. and VAT 
Ld Order Code I.C.A. 1 


on P.C. Board with all components 

or 2 on one board for £2:86 

Order Code 1.C.A.1/S 

These amps. are supplied with a free booklet 

on connecting up, specifications and easy to 
» build projects using the 1.C.A.1 


~ BW & 10W AMPS 


AUDIO 
STEREO 


; incl, P.& P. and V.A. T 
These matchbox size amplifiers have an exceptionally 


good tone and quality for the price. They are only 22” x 12”, 
The 5W amp will run from a 12V car battery making it very 
suitable for portable voice reinforcement such as public 
functions. Two amplifiers are ideal for stereo. Complete 
connection details and treble, bass, volume and balance 
control circuit diagrams are supplied with each unit. 


Discounts are available for quantity orders. More details on J 


request. Cheapest in the UK. Built and tested. 


Now available for 5 &10W AMPS 


Pre-assembled printed circuit boards 2” x 3” available in 
stereo only, will fit -15 edge connector. 


Stereo Pre-Amp 1 (Pre 1). This unit is for use with low gain 
crystal or ceramic pick-up cartridges. £1-21 


Stereo Pre-Amp 2 (Pre 2). This unit is for use with magnetic 
pick-up cartridges. £1-69 


Stereo Tone Control (STC). This unit is an active tone 
control board and when used with the right potentiometers 
will give bass and treble boost and cut. £1.21 


Instruction leaflet supplied with all units. Post and 
packing and VAT included in prices. 


! enclose £.............. AOCsserccedere tal Ae Decoders/........ 050.005. 
3W Amps/......:..... SW Amps/.........00005 10W Amps/ 
Stereo Pre-Amps 1 .........c500. Stereo Pre-Amps 2 
Stereo Tone Controls .........ccseeeeese 

(Please insert quantities and delete those not applicable) 
Name 
Address 


ope eer eee eee ae 


eee eee ss see eee asr ee re ee eaten eee weet eee eter ee Sere reeset eves evenstenue 
Ce ree eer ene ner ew ate ee rer ee ne ne sree borne nee mererernerenersternernerneaee 


eee ee ae er er ens mre nner e ener rere rere nn rere rr over ereesaeserevrnesraevorever 


BI-PRE-PA 
Westcliff-on-Sea, Essex SSO 9DF 


Co. Regn. No.820919 Telephone: Southend (0702) 46344 
| oa.hLhCLhCU rc CU em CUCU SF Qt Qt eT 


Dept. D, 222/224 West Road, 


290 


Trannies 


4 Bush House, 
Bush Fair, Harlow, 
Essex. 


* PRICES INCLUSIVE 
OF 


* Retail Shop open 9 to 
5.30 Mon to Sat. 


* Post & Package I[2p. 
%* 1974 Catalogue 20p. 
* Tel. Harlow 37739. 


everyday electronics 
construction kits 


— Kits contain electronic parts only — 


Slave Flash £1-85 
Electronic Door Bell £4-00 
Waa Waa £1-50 
Personal Receiver £3:10 
Aquarium Tnermostas 


Train Controller 

Light Dimmer : 
Baby Snatch Alarm  £8-80 
Stereo Headphone sae 


Gas Alarm £6-60 
Auto-water for Plants £2:25 
Tremolo Unit £2-10 


Tutor Board 

VCO Effect Unit 

F.E.T. Receiver 

Sewing Machine Speed 
Control 

4 Band T.R.F. peselyer i 


Power Supply Unit 
Slide Projector Unit 
Emergency Lighting 
Speed Guard 
Plant Propagator 
A.F. Oscillator 


TRANSISTOR ASSISTED IGNITION 
LIGHT POWERED RECEIVER 
ELECTRONIC VOLT METER 


for kits in this months issue send the quoted 
approximated cost of components in box—reprint 


o f any project 20p. 


£1 BARGAIN PACKS 


£1 10 Silicon NPN Power 
Transistors (2N3055) test- 
ed/unmarked. 


30 Plastic FET’s unmarked/ 
untested, similar to 
2N3819. 


20 TOS transistors NPN or 
PNP, state which. 2 to 5 
amp untested/unmarked. 


20 TOI8 transistors PNP 
like BCI78, BCI79 etc. 
untested/unmarked. 


30 Plastic 2N3055_ un- 
marked/untested TO220 
case, 


10 General Purpose, fully 
tested FET’s. : 


500 carbon resistors 4, 4, 
1, 2 watt. 


100 Electrolytic conden- 
sers. 


in 250 Ceramic Polystyrene, 
Silver Mica etc. Conden- 
sers. 


Polyester, Polycarbonate, 
Paper, etc. condensers. 


25 Potentiometers assort- 
ed. 


250 High Stab 1%, 2%, 
5% resistors. 


IIb Assorted nuts, bolts, 
washers, spacers, etc. 


25 Assorted Switches, ro- 
tary, lever, micro, toggle, 
etc. 


50 Preset Potentiometers. 


+c any 5 packs £4.50 


P/P 25p for each pack 


@MIADD Kits 


We _ have been _ appointed 
stockist of Amtron high quality 
construction kits. 


UK65 Transistor tester £1-89 
UK92 Telephone Ae ei 


UKIIO Stereo Amp. £11-07 

UK220 Signal injector #£2-57 

UK230 AM/FM Antenna 
Amplifier £3-23 


UK300 Four channel Radio 
Control Pee 


UK310 Radio control Receiver 
£3-28 


UK325 ‘“GCX2"’ channel 
splitting unit 1000 and 
2000 Hz £7-86 
UK330 “GCX2”’ channel 
splitting unie 1500 
and 2500 Hz £7-86 
UK345 Superheterodyne radio 
. control receiver £6:55 
UK4I5 Resistor Box £8-69 
UK425 Capacitor Box £8-39 
UK525 VHF tuner 120 to 
160mHz £12.-44 
UK540 LW/MW/FM tuner 
£27 -54 


UK790 Capacitive Burglar 
Alarm £7-5 

UK835 Guitar pre-amplifier 
£4-72 


UK875 Capacitive discharge 
electronic ignition for 
internal combustion 
engine £14-51 

% Many other kits available. + 

Send for the free Amtron 
catalogue. 


We also stock a large range of electronic semiconductor at 
competitive price. Our new 74 catalogue is now available 


at 20p. 
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UK’s 
LARGEST RANGE 
OF KITS & 
GADGETS 


TEST 
EQUIPMENT 


MULTIMETERS 
(carr. etc. 30p) 

» ITI-2 20K/Voit Slimline 5-95 
M210 (Case £1-25) 20K/Volt Slimline de-luxe 6-75 
TLH33D 2K/Volt Robust 7°50 


U437 10K/Volt Steel case. AC up to 40 KHz 4:95 
U4324 20K/Volt with AC current ranges 8-00 
AF105 (Case £1:90) 50K/Voit 11-95 
U4313 20K/Volt AC current. Steel case 10-50 
U4341 Plus Built in transistor tester 10-50 
Model 500 (Case £1-95), 30K/Vol!t 9°95 
OTHER EQUIPMENT 
SE250B Pocket Signal Injector 2-10 carr. 15p 
SE500 Pocket Signal Tracer 1-70 carr. 15p 
TE15 - Grid Dip meter 440kHz- 

280mHz 15-00 carr. 30p 
TE40 AC Millivoltmeter 1-2mHz 19-75 carr. 35p 
TE65 28 Range valve voltmeter 22-50 carr. 40p 
TE20D 120kHz-500mHz RF Generator 

18-95 carr. 40p 
TE22D 20Hz-200kHz Audio Generator 
19-95 carr. 40p 

SE350A Deluxe Signal Tracer 12-50 carr. 20p 
SE400 Volts/ohms/R-C sub./ 

RF field/RF gen. 14-75 carr. 20p 


New Revolutionary Supertester 680R 


680R Multi-tester Accessories 
: Transistor tester 11-00 
Electronic voltmeter 18-00 
Ampclamp 1°95 
Temperature probe 11-95 
Guass meter 11-95 
Signal Injector 5-95 
Phase Sequence 5-95 
EHT Probe 5-95 
Shunts 25/50/100A 4:50 


A SELECTION OF INTERESTING ITEMS 
C3025 Compact transistor tester 6-95 a psp 


Q4002. Photoelectric System 

E1310 Stereo mag. cart. preamp. 4:80 p&p 25p 
Easiphone D1201 telephone amplifier 7-50 p & p 25p 
D1203 Teleamp. with PU coil 4:95p &p20p 
LL1 Door Intercomm. and chime 8:-40p&p25p 
41 Kw Dimmer/controller 3°00p & p10p 
9” Twin spring unit For 3°30p &p15p 
16” Twin spring unit Reverbs 6-85p &p25p 
US50 Ultrasonic Switch Transmitter/Receiver £12-75 
C3041 1-250 MHz £4-25 
C3043 5CH 1-300 MHz £5-75 
VHF 105 Aircraft Band Convertor 4:50p &pi15p 
B2005 4 Ch. mic. mixer 4-20p&p15p 
B2004 2 ch. Stereo mixer 6-75p&pi5p 
PK3 Kit. Etch your own circuits £1°95p & p 20p 


BUILD THIS RADIO 


Portable MW/LW radio kit 
using Mullard RF/IF module. 
Features MW—bandspread for 
extra selectivity. Slow motion 
tuning. Fibre glass PVC cabi- 
net. 600MW output. All parts 

ig (battery 22p), carr. etc. |; 

p. 


EXCLUSIVE: SPECIAL OFFERS 


RA310 15+15 watt 
(List 


Wein W500 Battery/Mains 


MW/LW CAR RADIO Rotel 
+ or — Earth with speaker Stereo Amplifier 
and rs oo £6:°50 carr./ £52-00) £34-52. 
packg. 
8 TRACK CAR STEREO Cassette Recorder £12-75 
(— Earth) with speakers in AKAI GXC40 
Pods & fixings. £12:50 Stereo cassette 
carr/packg. 40p. £59-95 carr/packg. 50p. 
Portable Battery Cassette Pair Akai 
Tape Player £7-25. phones. 
Car Lighter Plug and adaptor 20p. 

for all cassette and radio PORTABLE CASSETTE 


recorder. 


ADM _ micro- 
£6-°95 carr/packg. 


SPECIAL PURCHASES 


HANIMAX BC811M MEMORY VERSION £37:50 
MAINS UNIT for BC808, BC811M £2-85 

(state model) 
HANIMAX H101 STEREO COMPACT RECORD 
PLAYER 2x7 watts. Complete with Speakers (List 
£54-50) Price £39-95. Plus free pair of stereo phones. 


UHF TV TUNERS 

CHANNELS 21 TO 64 = 
Brand new transistorised ¥ 
‘geared tuners for 625 Line .( 8) >| 
Receiver IF output. £2:50, , 
Post 20p. 


EASY TO BUILD KITS BY 
AMTRON—EVERYTHING SUPPLIED 


Model No. 


\b 


310 Radio control receiver 2-98 
300 4-channel R/C transmitter 5-95 
345 Superhet R/C receiver 5-95 
455 AM signal generator 12-33 
65 Simple transistor tester 1:40 
115 8 watt Amplifier 3°90 
120 12 watt amplifier 4-70 
-125 Stereo control unit 5-70 
130 Mono control unit 3:60 
605 Power supply for 115 4-55 
610 Power supply for 120 4-55 
615 Power supply for 2 x 120 5-73 
230 AM/FM aerial amplifier 2-93 
240 Auto packing light 5-90 
275 Mic. preamplifier 6:08 
570 LF generator 10Hz—-1mHz 15-80 
575 Sq. wave generator 20Hz-20Khz 14-60 
590 SWR meter 12-85 
620 Ni-CAD Charger 1-:2-12v 8-00 
630 STAB Power supply 6-12v 0:25-0-1A 8-15 
690 DC motor speed Gov. 2-87 
700 Electronic Chaffinch 7:00 
705 Windscreen wiper timer 6-80 
760 Acoustic switch 10-75 
780 Metal Detector (electronics only) 9-65 
790 Capacitive Burglar alarm 6°85 
835 Guitar preamp. 4:25 
840 Delay car alarm 6-15 
875 CAP. Discharge ignition for car engine 
(-Ve Earth) 13°15 
80 Scope Calibrator 2:25 
255 Level indicator 6-15 
525 120-160mHz VHF timer 11-30 
715 Photo cell switch 7°70 
795 Electronic continuity tester 4:30 
860 Photo timer 13-25 
871 Slide projector auto feed contro! 7°15 
235 Acoustic Alarm for driver 7:60 
465 Quartz XTAL checker 8-75 
220 Signal Injector 2-30 
390 VOX | 15:50 
432 Testakit 19-30 
670 Buffer Battery Charger 6°55 
885 Capacitive Contact Alarm 6-25 
850 Electronic Keyer 18-75 
820 Electronic Digital Clock 58-50 
ALL KITS OFFERED 


SUBJECT TO 


STOCK 
AVAILABILITY 
Prices correct at 
time of preparation. 
Subject to change 
without notice. 


BUILD THIS TUNER 

MW/LW Radio Turner to use with any amplifier. 
Features Mullard RF/IF module Ferrite aerial, bullt 
in battery. Excellent results. Size 7” x 22” x 3%”. 
All parts £4:85, carr. 15p. 


SAARC EI I, 
MULTI-USE & RADIONIC KITS 


10-1 10 Projects 

50-1 10 Projects 3-00 

150-1 150 Projects 13-20 

yeepone ehaegpaor eo 
ec. : 

X40 40 (radio) } Projects 9-45 


(carr./packing 40p) 
All transistor circuits with hand books 
SEP A TEEN RO EI 


TBA800 5 WATT I.C. 

Suitable alternative to SL403D. 
5/30 volt operated. 8/16 ohm 
5 watt output. 

With circuits and data £1-5¢. 


STROBE TUBE 
ZFT4A. Suitable for December '73 
Pract. Electronics £3-00. 


6/74/9 volt output (state TAPE PLAYER— 

width) £1:°95 each for car or carry around. £7°25 ST2 (D32) DIAC 25p 

Rotel Stereophones carr/packg. 20p CRS1/40 SCR 45p. 
H630 £4-50 HANIMAX BC808 POCKET ZFT4 £3-00 

RH700 £6-75 CALCULATOR WITH ZFT8 £3-50 

RH430 £3-°30 % KEY. £28-:95 (continued) ZFT12 £4:50 


404-406 Electronic Components and Equipment 01-402 8381 
309 PA — Disco - Lighting High Power Sound 01-723 6963 


RADIO 


303 Bargains Store (Callers only) 


LIMITED 
EDGWARE ROAD, LONDON W2 


DON’T RELY ON YOUR MEMORY 
BUY NOW AT BARGAIN PRICES 


Hi Fi and Transistors — Up to date 
Brochures on request 


Home and Car Entertainment Centres. London and branches now open. 
120 Shaftesbury Avenue, London W1 01-437 9692 

104 Burnt Oak Broadway, Burnt Oak, Edgware 01-952 7402 
190-194 Station Road, Harrow, Middlesex 01-663 7788/9 
354-356 Edgware Road, London W2 01-402 5854/4736 


LARGEST RANGE OF 
’ TRANSISTORS AND DEVICES 
JUST A SELECTION 


*TBA800 5 Watt IC £1:50 
*Sinclair ICR 6 Watt IC £1-80 
*ZN4141C Radio £1°20 
*Ultrasonic Transducers £5-90 pr 
*3015F 7SEG Indicator £1-70 


TIL 209 LED 24p each. 


* With circuits/data sheet 

OVER 1500 DIFFERENT SEMI - CONDUCTOR 
DEVICES IN STOCK 

Free stock list—latest edition (Ref. 36) on request. 
Includes radio valves, |.C.’s Rectifiers, Triacs, SCR’s, 
LED's, etc. More types—better prices—discounts for 
quantity small or large. 


GARRARD BATTERY TAPE DECK 
GARRARD 2 speed 
9 volt tape decks. 
Fitted record / play 
and oscillator/Erase 
heads. Wind and 
rewind controls. 
Takes up to 4” spools. 
Brand new complete 
with head circuits. 
£9-50 carr. 30p. 


MARRIOT 

TAPE HEADS 

4 TRACK MONO or 
2 TRACK STEREO 

‘17’ High Impedance £2:50 
‘18’ Med. Impedance £2-50 
‘36' Med. Impedance £5-00 
R730/E73 2 track mono 


22p each per 10 


TOP QUALITY 

SLIDER CONTROLS 
60mm stroke high quality 
controls’ complete with 
knobs (post, etc. 15p any 
quantity). 


Singles Log and Lin 
5K, 10K, 22K, 50K, 100K, 


250K, 500K, 1 Meg. 45p ao low imp. 
rr Erase Heads for ‘17’, ‘18' 
Ganged Log and Lin and ‘36’ £1-00 


10K, 22K, 50K, 100K, 250K, ‘63’ 2 track mono, Hi Imp. 


65p each. 5 
(Quantity discounts ‘43’ Erase Head for ‘63' 
available) 75 


Complete with knobs. (Post, etc. 15p any qty). 


SINCLAIR, MINIATURE AMPLIFIERS & 
TUNER/DECODER 
AMPLIFIERS (carr., etc. 20 


p) 
4-300, 0-3 watt 9 volt 41-75 SEAS Pmisioren 


104, 1 watt 9 volt 3-10 80/P 

304, 3 watt 9 volt 3-95 SP40-6 2Z40/stereo 

555, 3 watt 12 volt 4-10 80/PZ6 27:75 
E1208, 5 watt12 volt 5-10 SP60 2Z60/stereo 

608, 10 watt 24 volt 4-95 80/PZ8 0-45 
410, 10 watt 28 volt 4-95 Transformer PZ8 3-95 


E1206, 30 watt 45 volt 9-95 
E1210, 24 + 21 watts 
12 volt 7°75 
RE500, 5 watt IC mains 
operated Amplifier with 
controls 6-30 
SAC14, 7+ 7 watt Stereo 
with controls 11-75 
SAC13, 15 + 15 watt 
Stereo with controls 
14-95 


POWER SUPPLIES FOR EVERY PURPOSE 


(All cased unless stated chassis) 
470C 6/74/9 volt 300 mA (includes Multi-Adaptor for 
Tape Recorders, etc.) -15 post 20p 
Car Lighter Voltage Adaptors 300mA (State voltage 
6v, 7iv, 9v) 1:95 ea. post 25p 
$C202 3/6/74/9 volt 400mA 3-65 carr. 30p 
HC244R Stabilised version 4-90 carr. 30p 
P500 9 volt 500mA 3-20 post 20p 
P11 24 volt 500mA (chassis) 
P15 26/28 volt 1 amp (chassis) 
P1080 12v 1 amp (chassis) 
P1081 45v 0:9 amp (chassis) 
P12 44-12 volt 0-4-1 amp 
SE101A 3/6/9/12 volt 1 amp (Stab.) 12-50 post 25p 
RP164 6/74/9/12 1 amp (Stab.) 1 


FIBRE OPTICS 


0-01 Diam. Mono Filament £3-00 
per 50 metre reel 0-13 Diam. 


Fibres Sheathed. £1:00 per metre 
SPRAYS 15mm Diam. (Mares Tail 


Spray £10-50 7mm. Diam. £5-00) 


All types offered subject to availability. 
Prices correct at time of press E & OE. 
10% VAT TO BE ADDED TO ALL ORDERS. 
UK post etc. 15p per order unless stated. 


All mail to 

303 Edgware Road, 
London W2 1BW 

All stores open 9 am to 
6 pm six days a week 
Hi-Fi — Tape Equipment 
Discount Stock List 
Free at al/ stores 
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SOUNDS DIFFERENT 


Now, for something quite different, as they 
say, in sound. We are all familiar with a host of 
unique sounds (musical or otherwise!) that elec- 
tronics has been entirely responsible for. But in 
addition to creating original sounds, electronics 
is of course very good at imitating sounds, such 
as those characteristic of. traditional musical 
instruments. Many examples have already 
appeared, but so far as we are aware the Bag- 
pipes have not been singled out for this favoured 
treatment—until now. 

We wonder why. Anyhow to demonstrate our 
strict neutrality in matters musical as well as 
geographical, we offer our readers this latest 
- musical novelty. It is, incidently, yet another 

example of the inspired use of fairly conven- 
tional circuitry. So please remember, all you 
would-be inventors, it is that. original thought 
for applying electronics to some account in an 
unusual or novel way, that is all important; the 
actual circuitry comes quite naturally there- 
after, in many cases. 


SPEED GUARD 


The tendency of motorists to travel at unsafe 
speeds when caught in fog has a perfectly 
reasonable explanation, so the experts tell us. 
It is really because sense of speed is seriously 
affected when sight of external reference points 
is lost due to poor visibility, the need to concen- 
trate fully on the road ahead precluding any 
diversion of attention—even momentarily— 


Our June issue will be published on Friday, May 17 


from windscreen to speedometer. So an uncon- 
scious steady acceleration is all too commonly 
the result. 

In an attempt to overcome this particular 
problem we understand that the authorities are 
currently investigating a ‘“head-up” display 
speedometer, where the appropriate data is 
projected onto the windscreen and is readable 
without interfering in any way with the driver’s 
normal view. : 

It is to be hoped that success is the outcome of. 
this attempt to produce a cheap and relatively 
simple version of the more sophisticated system 
already employed in aircraft, so that in time it 
could become standard equipment for all 
vehicles. In the meanwhile it occurs to us that 
the Speed Guard described in the March issue 
of EvERYDAY ELECTRONICS could very well be 
widely adopted as a fog hazard aid, providing an 
audible indication that some pre-determined 
speed (reasonably low—30 m.p.h. for example) 
has been reached. The addition of an on/off 
switch is all that would be necessary to make 
the Speed Guard suitable for this kind of func- 
tion; it could then be easily brought into opera- 
tion directly visibility deteriorated to a dan- 
gerous level. | 

For a quite modest outlay of about £4 the 
motorist could equip his vehicle with an 
extremely useful, and maybe life-saving, 
electronic aid. 
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MULTIVIETERS 
TO BE WON 


Electronic simulation: of the 
bagpipe sound. 


HIS instrument is an attempt to simulate, 
fairly simply, the sound and method of 
playing the bagpipes. The finished instrument 
is also capable of producing other types of sound 
and is fitted with a vibrato effect and switching 
for the drone sound in the bagpipe simulation. 


CIRCUIT 


The complete circuit diagram is shown in Fig. 
1, TR3 is the main unijunction oscillator (chanter 
oscillator) which is fine tuned by VR2 wired in 
series with resistors R19 to R26. These resistors 
being inside the chanter. Transistor TR2 forms 
a vibrato oscillator which can be switched off 
and on as desired, by the tone switch Sl. This 
same switch in another position will operate the 
drone oscillator (TR1). This is necessary for 
simulation of bagpipes. 

The drone oscillator has a larger value tuning 
resistor VR1, which allows the drone to be 
tuned to either the treble or bass end of the 
scale as desired. Both oscillators are fed to TR4 
via resistors R12 and R193; it will be noticed R13 


is a higher value than R12, so that the chanter 
will be predominant while playing the pipes. 

Transistor TR4 is a signal amplifier the output 
of which is fed to a screened lead via the tone 
forming network comprising C10, C12, C13 and 
R18. These components suppress some of the 
higher harmonics, and make: a more realistic 
bagpipe sound. Switch S2 is simply a micro- 
switch wired in series with battery Bl. It is 
situated in such a position that by squeezing 
the unit with the elbow, S1 is closed and switches 
the unit on for playing. The unit is switched off 
when pressure is released. This leaves both 
hands free on the chanter to enable the player 
to start, or end a tune on any note desired. 

It will be seen that with the tone switch in 
position one, the bagpipe sound is produced; in 
position two only the main oscillator is in circuit. 
This will give a sound not unlike the clarinet, 
but adjustments of controls on the amplifier it 
is plugged into, could make a lot of difference 
to the tone. In position three, the sound is 
modulated by the vibrato, and becomes a pleas- 
ing sound, not unlike an organ. 


CONSTRUCTION 


As seen from the Fig. 2. most of the com- 
ponents are mounted on a Veroboard panel 


ELECTRONIC 


BY T. RICHARDSON 


measuring 20 holes by 13, the copper strips 
running along the 20 holes. The strips are cut 


at the points marked on the underside drawing 


and ‘all the components are laid out in straight 


lines from top to bottom; it must be noted that 
components (C2, R13; C7, R8; C9 and R12) are 


stood up on end and the junctions are not con- 


nected to the panel after wiring. 


: Is panel can be tested on its own, any con- 


Now. connect the wire frees C1/R2 | to negative, : 
and the drone will be heard, VR1 should alter 
Brone by well over an octave. If all is well, 


Fig. 1. Complete circuit diagram of the Electronic Bagpipes. 


Components... 


Resistors 
R1 = 18kQ2 R14 
R2 8200 R15 
R3 1kQ R16 
R4 5:-6kQ R17 
R5 10kQ R18 
R6 = 10kQ R19 
R7 = 3-9kQ R20 
R8 220k02 R21 
RQ = 10kQ2 . R22 
R10 8200 R23 
R11 1kQ R24 
R12 27kQ2 R25 
R13 82k22 .—- R26 
All -!-5% {W carbon 
Capacitors 
C1 = 0°1F 
C2 0:022uF 
C3... 1yeF ) 
C4 1F | may be 
C5 - 1H#F ’ elect. 12V 
C6. --taF. J 
C7 0°1F 


le 


C11 
Sh Sg C12. oe ae 
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0: alae 


oS ee ee 
500F elect. 10V_ 
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SHOP 
TALK 


androanate 
values, 

may need 
alteration 
.to tune 
~chanter | 


62ki. 
10k¢2 
4-7kY 
1kQ2 
62k4. 
1kQ 
3-3kQ2 
2-4k02 
1-2kQ2 
2-2ki2 
1-5kO 
2°1kQ2 
620) | 


Potentiometers 
VR1  50k22 lin carbon 
VR2 5kQ lin carbon 


Semiconductors 
TR1 T1S43 unijunction 
TR2 OC75 germanium pnp 
TR3 T1S43 unijunction 
TR4 OC71 germanium pnp 


Switches 
S1_ single pole three way wafer switch 
S2 push to make single pole microswitch 
S3-— S10 push to break single pole miniature 
push buttons (8 off) 


Miscellaneous 
Bi 9V PP3 battery 4 | 
Knob to suit S1, screened lead 2mm, di. 


case, connecting wire, Ver 
20 holes by 0: 15 ine 


plies ‘Approximate cost 
Be EON of components 
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) DRONE 
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Fig. 4. Wiring of the chan- 


ter. Spacing between 
switches is one inch. 


Switch $10 should be 
mounted i inch above S9. 


VR2W VRIW S1(3) Si (1) Siw/S2 
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OUTPUT 


Fig. 2. Component layout and wiring on the Veroboard. 


It should be mentioned at this point that R4 
(4-6 kilohm) and R8 (220 kilohm) are used in 
the prototype, but may be adjusted to suit 
individual requirements, R4 controls vibrato 
speed and R8 the amplitude. An OC75 transistor 
or similar is used in the vibrato and must be 
a high gain type, TR4 is an OC71, but this 
could be any similar transistor. TR1 and TR3 
are both unijunction type TIS43 but similar 
alternatives can be used. 


CASE 


A box must be assembled in the way shown in 
Fig. 3, but at this stage the top panel is not fixed. 
The left hand panel in Fig. 3 is 6mm narrower 
than the rest. The two upright supports (A and 
B in Fig. 3) should be tapered from halfway 
along, to the side panel. This allows the top 
panel to be squeezed in under the armpit, to 
actuate the microswitch S2. 

After drilling holes on the side panel to 
accommodate controls VR1 and VR2, and switch 


Photograph of the component board. 
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S1, the components may be mounted inside the 
case. - 
Switch S2 must be bolted to the side panel 
near the front edge, so that the actuator will 
be pressed in when the side panel is pushed 
onto it. 

After all the wiring is completed as shown 
in Fig. 3 the side panel is screwed on, with two 
screws near the right hand side. Finally the 
case is covered in thin foam rubber and a tartan 
bag covers the whole unit. This bag may either 
be tacked or glued to the control panel, and the 
fascia screwed on to finish the unit off (see 
photographs). 


CHANTER 


The chanter is made by sawing 25mm 
diameter plastic tube (such as water pipe etc.) 
down the centre and drilling suitable sized holes 
to take miniature push button switches. After 
wiring to Fig. 4, join the two halves together. 

The chanter resistors are chosen to play the 
diatonic scale. To select the proper key R9 
may have to be varied, so as to play the top 
note of the scale with VR2 near mid travel. 


PLAYING 

The unit is plugged into an amplifier of almost 
any type. A suitable design will be published in 
our July issue. The instrument is placed under 
the arm, control panel downwards, and squeezed. 
Switch to position two or three and once you're 
certain the chanter is tuned properly, switch to 
position one and tune drone to either top, or 
bottom note. When fingering this instrument the 
same method is used as for playing a tin whistle 
or similar instrument, i.e. the highest note left 
open is sounded. [a] 
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An audible warning device 
useful for many applications 


BALANCED armature earpiece can be con- 
A verted into an effective buzzer by the addi- 
tion of only a few components. The prototype 
“converted” earpiece was used in a continuity 
tester but the buzzer can be used in any appli- 
cation requiring an audible alarm. 


CIRCUIT 


The circuit diagram of the Simple Buzzer is 
_ shown in Fig. 1. and operates as follows. 

When the supply is connected, Cl starts to 
charge up via VR1, and when a certain voltage 
level is reached at the junction of VRI1 and Cl, 
the transistor starts to conduct. 

The change in voltage across the earpiece, 
TL1, induces a voltage in Ll which tends to 
help TRI turn on (positive feedback), TR1 thus 
turns on very quickly. When TR1 is fully on, 
the voltage induced in LI] reduces to zero and 
Cl discharges through TR1 base/emitter; as this 
occurs, the voltage on TRI base is reduced, and 
a point is reached when TRI starts to turn off. 

The voltage change across TL1 is now in the 
opposite direction and this induces a voltage in 
L1 which assists TR1 to turn off. 

‘When TRI is fully off the cycle repeats itself— 
thus producing an audible tone. The frequency 
of the tone is dependant on the values of VRI1 
and Cl. Reducing VR1 will enable Cl to charge 
up more rapidly and thus increase the frequency, 
i.e. a higher pitched tone. 


CONSTRUCTION 


The components can either be mounted inside 
the. earpiece itself, as in the prototype, or may 
be mounted seperately on a piece of Veroboard 
or printed circuit board. 
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Approximate cost 
\ of components 
including VAT. 


It is necessary to dismantle the earpiece and | 
remove the coil; with this done, wind on 10 
turns of 26 s.w.g. enamelled copper wire and 
replace the coil. Mount the other components 
in the earpiece as shown in Fig. 2. 

If this exact type of earpiece is not used it 
may be necessary to redesign the layout of the 
components or alternatively an exterior circuit 
board will have to be employed. 


SETTING UP 


Turn the potentiometer VRI1 to its maximum 
resistance position and switch on. 

With a small screwdriver, turn VR1 until a 
tone emanates from the earpiece. If the buzzer 


Fig. 1. Circuit diagram of the complete Simple 
Buzzer. 
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Photograph of the original unit with part of the 
case removed. : 


refuses to oscillate, even when VRI1 is one 
quarter of the maximum value, intercharge 
the connections to the added feedback windings, 
and repeat the above procedure. The buzzer, 
when correctly set up can be activated by closing 
S1, this is useful when used as a door b 


zer: if 


at atl 


‘COIL MOUNTED UNDER®™ 
JRE 
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TO METAL 
CHASSIS 


“Fig. 2. Complete layout and wiring of the simple buzzer. 


Components.... 
Capacitors 

C1° Our 

C2 25nuF elect. 12V 

Potentiometer 

VR1 10k skeleton preset 

Transistor 

TR1 2N3702 silcon pnp or 
transistor 

Miscellaneous 

Li 26s.w.g. enamelled copper wire 

S1. on/off switch if required, e.g. door bell 
push, etc. 

Bi  3V battery (2 x U2 etc) 

TL1 ITBA No. 5 or any balanced armature 
earpiece of approx. 50 ohms to 100 ohms 
impedance. 
Connecting wire. 


any similar 


used in an alarm circuit, the switch can be 
replaced by a set of relay contacts or a 
thyristor. 


COMPONENT NOTES 


The earpiece used in the prototype was one 
from an army field telephone unit, type ITBA. 
No. 5. It has a coil: resistance of 50 ohms. This 
type and similar earpieces should be available 
from government surplus stores. 

The transistor type is- not critical, almost any 
pnp transistor with a gain (h) greater than 20 
would do. fa] 


a 
a 
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TEACH-IN “74. 


FOR BEGINNERS IN ELECTRONICS ... 


THEORY AND EXPERIMENTS 


LESSON & The Astable and Alternating Current 


HIS month we examine the astable multi- 
T vibrator and go on to look at some new 
ideas and theory relevant to basic circuit 
elements, in order to extend the range of 
electronic circuits that can be covered in the 
remainder of the Teach-In ’74 series. The addi- 
tional components required for the Tutor Board 
experiments for future parts are listed later. 


ASTABLE CIRCUIT 


The astable circuit does not have any per- 
manent stable states and switches continuously 
between two temporary states. The basic idea 
follows on quite naturally from the previous 
monostable but the circuit is modified so that a 
second charge/discharge timing element is intro- 
duced between point Z and the base of TR2 in 
Fig. 7.4 of last month. 

Instead of the switching state being controlled 
directly from point Z it is controlled instead by 
a duplicate of the coupling circuit Cl, Rl. The 
simplest arrangement is illustrated in Fig. 8.1 
where it can be seen that the astable consists 


Fig. 8.1. The astable multivibrator. 


TIMING CIRCUIT No.! 


TIMING CIRCUIT No.2 


of two similar timing circuits connected so that 
the transistor of either circuit acts as the 
“switch” for the other “half’’. Consequently the 
recharging of (say) C2 via R2 determines the 
instant at which TR2 can switch from off to on 
and it is the switching on of TR2 which initiates 
the timing interval during which Cl can re- 
charge via Rl. 

This recharging of Cl, in turn controls the 
switch on instant of TR1, which in turn controls 
the start of the timing interval for TR2 again. 
The cycle of events continues indefinitely and 
as one transistor switches on the other is auto- 
matically switched off for a time duration deter- 
mined by the choice of C—R values. 

It is not necessary to have C1=C2 or Rl1=R2 
although the maximum values of R1 and R2 are 
limited in this circuit by the need to ensure 
adequate current for the lamps LP1, LP2. 

In normal circumstances the circuit will start 
operating as soon as the supply voltage is con- 
nected but occasionally both transistors can 
switch on together, in which case the circuit will 
not self-start. This failure to start sometimes 
occurs when the supply voltage builds up slowly, 
as can happen when the circuit is operated from 
a power supply derived from the mains, but is 
less likely to happen when the two timing cir- 
cuits are made dissimilar by using (say) different 
values for Cl and C2, with Rl =Rz2. 

The waveforms of base voltage against time 
for the two transistors are illustrated in Fig. 8.2 
for the case where Cl is larger than C2 and RI, 
R2 are equal. The recharging of Cl via Rl in- 
volves the larger time constant and this makes 
the on/off times unequal. For equal on/off dura- 
tions the transistors must be “identical” and the 
two time constants must be equal. 


VOLTAGE REVERSAL 


In both the monostable and the astable circuit 
we have seen that the voltage at the base of the 
transistor reverses at the instant of switching, 


* North Staftordshire Polytechnic .Any communications arising from the Teach-In ’74 series must be addressed to 
Everyday Electronics, Fleetway House, Farringdon Street, London E.C.4). 
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VOLTAGE AT 
2 


TIME 


Vbe FOR TRI 


YS | 
TIME CONSTANT 
C1.Ri 


Vpe FOR TR2 


TIME CONSTANT 
C2.R2 


Fig. 8.2. Voltage waveforms for the astable 
multivibrator. 


due to the charge storage characteristic of the 
capacitor and in some circuits the reverse bias 
across the base/emitter junction can exceed the 
safe reverse voltage rating given by the manu- 
facturer. For the BC107 device this rating is 
given as :— 


Vevo (max)=6:-0 volts 


Consequently when a supply voltage of more 
than 6-0 volts is employed there is a risk of 
transistor damage, or circuit malfunction, since 
we have already shown that the instantaneous 
value of the reverse bias has a maximum value 
which is only about 500mV less than the supply 
voltage used. For the circuits shown in Fig. 7.4 
and 8.1 this voltage is about 4-0 volts and is 
within the transistor rating. 

It is often necessary to operate a circuit such 
as the astable from a supply voltage consider- 
ably ‘larger than the 6-0 volt V..». rating (which 
is incidentally a typical value for many modern 
silicon transistors). Certain modifications can be 
made to the basic circuit to protect the transistor 
emitter/base junctions from excess reverse vol- 
tage and two possibilities are shown in Fig. 8.3. 

In Fig. 8.3a a silicon diode is used in series 
with the transistor base lead so that when the 
voltage reversal occurs the higher reverse volt- 
age rating of the diode (typically 50 volts or 
more) protects the transistor junction against 
possible breakdown. The reverse voltage is 
shared between the diode and the transistor 
junction and since the diode will maintain a very 
high back resistance even when subjected to 
large reverse voltages, the current flow is 
severely restricted and breakdown cannot occur. 

The forward voltage drop across the diode 
increases the voltage level at which the transis- 
tor turns on, and with a silicon diode the voltage 
V; in Fig. 8.3a will become clamped at about 1°90 
volt instead of the previous value of approxi- 
mately 0-5 volts. Fig. 8.3b works in a similar 
manner but has the additional effect of raising 
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(b) 


Fig. 8.3(a). Protection by base diode (b) peoeen 
tion by emitter diode. 


the voltage level at point Z, when the transistor 
saturates, due to the diode voltage drop. 

Since the change of voltage at point Z deter- 
mines the negative excursion at the base of the 
other transistor, the emitter connected diode 
will reduce this excursion by about 0-5 volts. 
Note that V, for the emitter diode arrangement 
will be slightly larger than V: for the base diode 
circuit because the emitter connected diode must 
carry the full emitter current of the transistor 
and as a result will have a larger forward volt- 
age drop, Vo. The only effect of these small dif- 
ferences is that the circuit timing changes 
slightly but this need not concern us here. 


OFF TIME AND FREQUENCY OF 
OPERATION 


We have seen that the transistor TRI in Fig. 
7.1 turns off for a short interval immediately 
the switch is closed. The “off time” can be ob- 
tained by considering the waveform shown in 
Fig. 7.3 which shows that TR1 remains off for 
the interval (t.—t,). During this interval the 
capacitor voltage V. changes from +4-0 volts 
to —0-5 volts and it can be shown that the “off 
time” is given by the following equation. 


“off time” = (C1 x R1) log, fe) 


1-N 


Where N is the ratio of the actual change in 
the voltage V., to the maximum change that 
would occur if the emitter/base clamping action 
was not present. For our circuit this ratio is: 


4:0—-(-0°5) 4:5 9 
4-0 —(-4:5) 85 7 


The symbol log. means natural logarithm and 
is given in books of mathematical tables. 
For our circuit: | 


1 17 | 
log. EE, = log, | = 0°75 


In fact N is always approximately equal to one 
half because the actual change of capacitor volt- 
age is nearly equal to the supply voltage whilst 
the maximum voltage change is about twice this 
value. (For N=0-5 the log, term would be 0-7 
approximately). We have therefore a simple way 
of estimating the off time as 75 per cent of the 
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N= 


CR constant. If Cl=1000uF and Rl =4-7k0 the 
off time will be given by :— 

“off time’=(0-75 X 4-7 X 1000) milliseconds, 
which is approximately 3-5 seconds. 

In the case of the astable circuit one complete 
sequence of events, called a cycle, will take a 
time that is the sum of the individual off times 
for the two halves of the circuit. The “number 
of cycles” that occur in one second is known as 
the frequency. One cycle per second is called 
one hertz (Hz). 

We can express these circuit parameters as 
follows: 

Total “off time” 0:75 (Cl. R1+C2. R2) and if 
C1.R1=C2.R2=T say, then 


Frequency Hz. (must be in seconds) 


| 
(1-5 < T) 

It must be noted that this result is only 
approximate but does give a simple method of 
estimating the circuit frequency. 

The astable circuit is just one of many oscil- 
lator circuits that can generate voltages (in this 
case at either the transistor collectors or bases) 
which are periodic i.e. have a repetitive wave- 
form. The normal household mains supply | is 
another example of a periodic (alternating) volt- 
age, and has a smoother waveform than the 
square wave output produced at the collectors 
of the astable multivibrator circuit. 


REFERENCE OR COMMON 
CONNECTIONS 


Most of the circuits covered so far have in- 
volved currents and voltages that were either 
steady, or that varied in magnitude (but not 
polarity) with time. In many circuits one side 
of the power supply is taken as the common or 
ground side even though no connection is 
actually made to “ground or earth’’. 

This concept of a common point or datum is 
useful since we can refer our measurements to 
this point and in Fig. 8.4 a circuit is shown 
that in effect uses two separate power supplies 
Bi, B2 which provide opposite polarity. With 
reference to the datum or common point, Bl 
provides a positive voltage to one end of R1 and 
therefore sets up an emitter current in TRI. 


Fig. 8.4. Common base amplifier using two power 
supplies. 


| TRI1 (pnp) 


(Reverse battery polarit 
for npn transistors 


262 


The collector current flows via R2 which is 
supplied with a negative voltage (relative to 
datum) by B2. The small base current must flow 
in the datum lead which is common to input, 
output, Bl and B2. : 

We have seen that it is possible to produce a 
reversal of voltage polarity in the astable multi- 
vibrator (Fig. 8.2) and in many electronic circuits 
alternating voltage and current waveforms of 
this type are produced. 


ALTERNATING WAVEFORMS 


It is not necessary for all alternating wave- 
forms to have the same shape as Fig. 8.2 and 
some other common variations are illustrated in 
Fig. 8.5. In Fig. 8.5a the waveform is smooth and 
there are no abrupt changes. 

An example of such a waveform is the house- 

hold mains supply and in this case the waveform 
is very nearly sinusoidal. This simply means that 
the voltage or current varies with time accord- 
ing to the mathematical sine function and can 
therefore ‘be expressed by V=V,, sin (2z7ft). We 
will come back to this expression later on. 
_ The Figs. 8.5b and 8.5c show atriangular wave- 
form and a square waveform respectively. 
Notice that in each of these examples the wave- 
form “shape” repeats itself at regular intervals 
and that the waveform is symmetrical insofar 
as the shape of the positive and negative por- 
tions are mirror images of each other. 

In Fig. 8.5d we have a “repetitive pulse” wave- 
form. The waveform still repeats its particular 
shape at regular intervals but the waveform 
symmetry is no longer present since the positive 
portions are “tall and narrow” whilst the nega- 
tive portions have smaller amplitude and greater 
width. 

Actually it is somewhat artificial to consider 
the waveform as two portions, positive and 
negative, but at this stage we shall find the igen 
useful for discussion purposes. 


Fig. 8.5. Some common waveforms. 
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The waveform in Fig. 8.5e is not, strictly 
speaking, an alternating waveform, since it is 
always positive, but it can be considered to be 
made up of two parts. If we add a steady posi- 
‘tive voltage to an alternating voltage such as 
that in Fig. 8.5b we can produce a waveform 
exactly like that in Fig. 8.5e. This idea of break- 
ing a waveform into steady and alternating por- 
tions is also very useful. 


AVERAGE VALUES 


Waveforms that contain alternating and 
steady components are very common and the 
steady component is known as the average value 
of the waveform. The meaning of this is best 
illustrated by considering the current waveforms 
shown in Fig. 8.6. In (a) the waveform is sym- 
metrical and the shape repeats itself every two 
milliseconds. We say that the periodic time is 
2ms since this is the time occupied by the wave- 
form in tracing out its characteristic shape for 
one complete cycle of variation. 

The waveform is made up by a series of such 
cycles and the number of cycles that occur every 
second is known as the frequency, measured in 
hertz (Hz). Thus the waveform of Fig. 8.6a can 
be described by the following : — 


shape—squarewave 

period—2ms (for one complete cycle) 

frequency—s00Hz (number of cycles per 
second) 

other features—symmetrical + lA, average 
value zero. 


The zero average value results from the per- 
fect symmetry of the positive and negative half 
cycles. The area under the positive half cycle 
is (lamp)xX(lms) and represents a flow of 
charge of one millicoulomb in a given direction 
through some circuit. The area under the nega- 
tive half cycle represents an equal amount of 
charge flowing in the opposite direction. The 
nett or average flow is therefore zero over one 
or more complete cycles of the square wave- 
form. 

A similar shape is illustrated in Fig. 8.6b but 
this time the current is either 2A or zero. The 
period, frequency and peak to peak current 
swing (2A) are the same as before but this time 
the average value is not zero. Every complete 
cycle a charge of 2mC is passed round the cir- 
cuit in the positive direction—nothing is ever 
passed back in the reverse direction. The 
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average flow is therefore 2mC every 2ms and is 
equivalent to an average current of 1 ampere. 

This can be seen in Fig. 8.6b since if the top 
half of each rectangle is removed and used to 
fill the following space a continuous constant 
current of +1 ampere results. It is easy to-see 
that by adding a constant current of one ampere 
to the waveform of Fig. 8.6a the waveform of 
Fig. 8.6b results. 


A.C. THEORY 


To extend our knowledge of electronic circuits — 
it is necessary to examine the behaviour of all 
our previous components under alternating con- 
ditions. In fact to gain a full understanding of 
the behaviour of components it is necessary to 
consider time varying current or voltage wave- 
forms in general and fortunately this is possible 
by introducing one fundamental concept— 
namely the idea of rate of change. If the voltage 
across a capacitor is varying with time the 
current flow will be given by 


i1=C Xrate of change of voltage. 


If C is in farads and the rate of change is in 
volts per second the current will be in amperes. 
If the rate of change of voltage is varying with 
time then the current will vary in a similar 
manner. To illustrate some of the possibilities 
let us consider Fig. 8.7. Diagram (a) shows a 
voltage which is rising uniformly with time. In 
this case the rate of change is constant and is 
equal to the slope of the line which is +20 volts ‘' 
per second. Since the capacitor has a fixed value 
of 1000/F the current will be constant and equal 
to: 

Current = 1000 («F) X 20 (V/s)= 20,000" A= 20mA 


As long as the rate of change of voltage is 
maintained constant at 20 V/s the current will 
remain at 20mA. After say ten seconds the 
capacitor voltage will have increased from zero 
to +200 volts and the charge, Q, stored in the 
capacitor will be 


Q=CXV 
= 1000 (uF) X 200 (V)=0-2 éouilowis 
Notice that this result agrees with the charge 
transferred by the current flow using 
Q=ixt 
= 20 (mA)X 10 (s)=0°2 coulomb 
A voltage that rises and falls in a regular way 
is illustrated in Fig. 8.7b, if this voltage appeared 


Fig. 8.6. Illustrating average 
values. 
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Fig. 8.7. Voltage and current waveforms for a 
capacitor. 


across a capacitor C the resulting current would 
be a square wave. The current is positive when 
the voltage has a positive rate of change of +20 
volts per second, whereas the current flow is 
reversed (i.e. negative) when the voltage falls 
at 20 volts per second. A falling voltage gives 
a negative rate of change. 

Notice that the capacitor is charging when 
the current is positive and discharging when the 
current is negative, Fig. 8.7c illustrates the be- 


Components. ... 


Capacitors 
0-:22F polyester (2 of?) 


(Additional to those 
listed in Part 1) 


Semiconductors 
1N4001 silicon diodes (3 off) 
TIS43 unijunction transistor (1 off) 
2N3819 — field effect transistor (1 off) 
BC477 silicon pnp transistor (1 off) 
BT X30-25 triac (1 off) 


Loudspeaker . 
3522 65mm (approx) (1 off) 


Miscellaneous 

Friedland bell transformer 8V secondary 
(1 off); Ferrite rod 150 to 200mm long, 10mm 
(Zin) diameter (1 off); 30 s.w.g. enamelled. 
copper wire (2 oz. reel); Plastic cotton bobbin 
(1 off from Woolworths); Reed switch type 
6-RSR-A (1 off). 12-way terminal block— 
similar to that already in use. 
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haviour when the capacitor voltage is a sine 
wave. At the positive and negative voltage peaks 
the rate of change (i.e. slope of the waveform) is 
zero. The current waveform has the same 
sinusoidal shape but it is displaced in time rela- 
tive to the voltage waveform. 

The displacement is seen to be equivalent to 
a shift of a quarter of one cycle and since one 
complete cycle corresponds to a change of 360 
degrees in the angle 4 of a sine function, such 
as 10 sin 4, the displacement can be expressed 
as a shift of phase of 90 degrees. The current is 
said to lead the voltage by 90 degrees since it 
passes through any specified point, such as X, 
90 degrees ahead of the corresponding point on 
the voltage variation. 


INDUCTANCE 


When current flows in a wire or conductor a 
magnetic field is set up in the vicinity. If the 
wire is formed into a coil the magnetic field links 
the various turns and this gives rise to the 
property known as inductance. In our previous 
experiments we have not needed to use this 
property which is incidentally always present 
to some degree, just as stray capacitance is 
always present, in electronic circuits. 

Some components utilise the magnetic effects 
produced by current flow and two well known 
examples are the relay and transformer. 


Next month we shall look at inductance in 
a.c. circuits and go on to examine reactance, 
resonance and r.m.s. values. 


For the experimental work of the remainder 
of the Teach-In ’74 series, some additional com- 
ponents will be required; these are listed on this 
page. 


Test No. 19 


Disconnect the battery and modify the Tutor 
Board wiring to match the circuit of Fig. 8.1. 
Use 4-7 kilohm resistors for Rl and R2 and 
check the operation of the circuit for each of the 
following capacitor values in turn. Observe capa- 
citor polarity! 

1. Cl and C2 both 250zF. 

2.C1=1000uF; C2= 250rF. 

5. C1==1000eF; C2=1254F (made from two 

290F capacitors in series). 

The on state for each transistor is indicated by 
the lamps and the voltage at Z; and Z:. can be 
examined using the standard 0-10V voltmeter 
circuit. The layout for this test is left as an 
exercise for readers. The effect of the different 
capacitor values can be determined by observing > 
the “on time” of the lamps. 
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AMATEUR BANDS 
RECEIVER 


- Ordinary a.m. receivers are unsuitable for single 
sideband reception and also for the other main 
transmission mode used by amateurs, carrier 
wave (morse code). The most simple type of re- 
ceiver suitable for amateur band reception is the 
direct conversion type and the construction of 
such a receiver covering the 80 metre and 160 
metre bands will be described next month. 
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Many homes now possessadeep freeze unitand 
it is logical, particularly if the unit is fitted in a 
garage or other ‘‘outbuilding’’, to have an indi- 
cator available in the house to show that a temp- 
erature variation has occurred beforethe contents 
of the freezer are spoiled. The unit to be described 
next month indicates any rise or fall in the temp- 
erature with an audible and visual warning. 


R.F.SIGNAL 
GENERATOR 
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nics 


Gives a direct reading of 
six transistor parameters 


NTHUSIASTS spend a large proportion of their 

time testing and commissioning electronic 
circuits. Transistors employed within these cir- 
cuits can become suspect and therefore a simple 
transistor test meter is an asset. The Transistor 
Tester described in this article is cheap and 
simple. to build yet checks the basic parameters 
of the transistor under test. These parameters 
are static forward current transfer ratio (hrs), 
collector leakage current (Iczeo) and _ base/ 
emitter, base/collector forward and reverse 
resistance. 

The instrument functions with a supply volt- 
age between 10 and 20 volts, which is within 
the range of the Power Supply Unit described 
in the February issue. 


TEST SYSTEM 


The meter measures gain by injecting a known 
current Ip into the base of the transistor under 
test and monitoring the collector current Ic. 
This gives a direct reading of gain which satis- 
fies the formula: 

Ic 
ArE mae 

Large changes in collector current or collector 
/emitter voltage affect the transistor gain. The 
Transistor Tester is designed so that these varia- 
tions are small enough to be ignored. 

As the symbol, Icro indicates, the meter ascer- 
tains the level of collector leakage current by 
leaving the base open circuit and applying a 
constant voltage across the collector/emitter 
junction, Voz. Indicated current flow is the leak- 
age current taken from the collector supply. 

Fig. 1 shows that when subjecting an npn 
transistor to resistance checks the transistor 
acts as two pn junctions connected back to back. 
This enables the junctions of the base/emitter 
and base/collector to be treated as two diodes. 
A similar.mechanism explains how the system 
makes resistance checks of pnp transistors. How- 
ever, as the doping in each region is reversed, 
the diode connections need to be inverted to 
obtain the same action. 
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TRANSISTOR 
TESTER 


COLLECTOR 
ejay = 
e 
EMITTER 
(a) (b) (c) 


Fig. 1. (a) Schematic layer representation (b) 
diode representation (c) circuit symbol of an 
npn transistor. 


THE CIRCUIT 

The complete circuit diagram, Fig. 2, shows 
switch S1 set to npn and therefore the collector 
voltage of the transistor under test is positive 
with respect to the emitter. A voltage of 4:7V 
drives the base of the transistor via resistors 
R2, R3 and R4 depending on the position of the 
gain. switch S4. 

A maximum collector current of 10mA pro- 
vides a suitable and safe value for testing 
general purpose transistors..The meter used to 
indicate the gain is connected in series with 
collector, via switches S1, S2 and S3, and be- 
cause it is lImA full scale deflection (f.s.d.), it 
is shunted with R5 to give the required 10mA 
f.s.d. Thus by switching S4 the unit can measure 
a direct gain up to 1000. 

Testing a transistor whose collector and emit- 
ter are aul circuited will cause a large current 


3 x! Lene cost 
i . of components 
\\ induding VAT. 


£7.30 
excluding case 
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Fig. 2. The complete circuit diagram of the Transistor Tester. 


to pass through the meter. To protect the meter 
against damage, a germanium diode D2 is con- 
nected across it. However, the internal resis- 
tance of the meter must be about 170 ohms. 
The short circuit fault in transistors will cause 
the meter to register hard over in all positions 
of switch S4, also when S3 is switched to check 
leakage. 

As most leakage currents are in the order of 
a few microamps the meter is not shunted, so 
the 1mA f.s.d. will indicate a “leaky” transistor. 
Switching S3 from position shown removes the 
shunt resistor R5 and open circuits the base 
connection (at S3e) thereby giving a direct in- 
dication of leakage current (Ico). 


FORWARD/REVERSE RESISTANCE 


Testing the forward resistance of the base/ 
emitter junction of an npn transistor requires 
its base to be positive with respect to the 
emitter. Switching S3 to its resistance position 
and S5 to its base/emitter position achieves this 
and the meter in series with the base measures 
the current flow. . 

A large base current is not required or ad- 
visable for this test and therefore R6 is included 
to limit this current below 1mA. Hence the 
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meter does not require a shunt when making 
resistance measurements. 

To check the junction is behaving like a 
diode the forward/reverse switch S2 is changed 
to its reverse position. This reverses the supply 
voltage applied to the base/emitter junction, 
also the meter connections. 

As the diode is now reverse biased, only 
leakage current will flow. One can test the base/ | 
collector junction in the same manner with 
switch S5 in the relevant position. 

Most general purpose transistors have a mini- 
mum base/emitter breakdown voltage (Vxxzo) of 
OV and as a safety measure the test voltage is 
set below that limit at 4-7V. The Zener diode 
D1 and resistors Rla and Rl1b achieve this and 
also enable the unit to function with a supply 
in the range of 10 to 20V. 


CONSTRUCTION 


The prototype unit was built in an Olsen type 
209A metal instrument case with louvres, of ap- 
proximate size 160*110100mm, although any 
similar case will do. | 

With reference to Figs. 3 and 4, drill the front 
panel to suit the components and then fit them 
in position and secure. | 
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TRANSISTOR TESTER 


SK1 (+ve) 


FLYING LEADS 
FOR POWER SUPPLY 


RUBBER 
ay GROMMET 
yes. 


TRANSISTOR 


SOCKET 


W= WIPER 


Fig. 3. The positions of the components, all of which are mounted on the front panel 
showing wiring details. For clarity the top half of S2 is detailed below left. 


Components... 


Resistors 
Ria 6802 4W 


-R3 75kQ 
TALK 
R6 6°8kQ 


Rib 6802 4W SEE 
R4 390k2 
All + W + 5% carbon or better, except where 


R2 39kQ CHi( Pp 
R5 180 
stated 


Diodes 
Di 400mW 4:-7V Zener diode type BZY88 or 
similar 
D2 AAZ15 germanium or similar 


Switches 
Si four-pole two-way Maka 
S2 four-pole two-way biased lever type 
MLK03 4CN/S (Keyswitch) 
S3_ six-pole three-way Maka 
S4_ single-pole three-way rotary type 
S5 single-pole changeover toggle 


Miscellaneous 
ME1 1mA d.c. SEW SD460 

SK1,2 heavy duty insulated terminals (one 
red, one black) (2 off) 

Knobs: two large, one small with indicators 
(3 off); three-pin transistor socket. 


pistagraely ot ‘eonipleted srotoipe unit re- 
moved from case. 


The majority of switches used (e.g. S1—3) have 
several poles and wiring can easily become con- 
fused. It is therefore advisable to wire accord- 
ing to Fig. 3 in conjunction with Fig. 2, start- 
ing at the left-hand side of the diagram and 
working methodically through to the right com- 
pleting each switch position before going on to 
the next. | 

Another aid in clarifying this exercise is to 


cross off on the diagram each wire as it is con- 


nected. 

When this has been done and thoroughly 
checked out, the front panel should be labelled 
as detailed in Fig. 4 and the knobs screwed on. 
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Fig. 4. Details of component positions and 
labelling on the front panel of the unit. 


TEST PROCEDURES 


Set the npn/pnp switch to its relevant position 


- and place a transistor in the test socket. To 


check gain, position the test mode switch S3 to 
hry and the gain control to its x100 position. 

If the meter indication is greater than full 
scale, switch the gain control until a direct read- 
ing can be taken. Multiplying this reading by 
the gain control position gives the hr: of the 
transistor under test. 

Remember that the parameter hr» is pelated 
to collector current when testing high-power 
transistors, as there is a large difference be- 
tween the test and normal operating collector 
currents. 

To check that the transistor’s collector leak- 
age current is not excessive, position the test 
mode switch to Iczo and check that the meter 
registers a small, if any, current flow. Again, if 
testing a high-power transistor, some of which 
have a high leakage current, it is advisable to 
refer to this particular transistor’s data before 
dismissing it as faulty, purely on the strength of | 
high leakage current. | 


RESISTANCE 


If the previous tests give incorrect results the 
transistor is faulty and a resistance check will 
confirm this. To perform the latter test, position 
the mode switch to resistance and the base/ 
collector, base/emitter switch to base/emitter. 
Check that the meter indicates a current flow; 
if not the base/emitter is open circuit. 

If the meter indicates a current flow, position 
the forward reverse switch to reverse and check 
that only leakage current is flowing. If the 
meter registers a current flow, the base/emitter 
junction is short circuit or acting as a resistance 
and not a diode. 

Check the _ base/collector aneeia by the 
same procedure, but with the base/emitter, 
base/collector switch S5 in the relevant position. 

The forward, reverse switch action is such 


that it is non-locking in the reverse position. 
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This is necessary as inadvertently leaving this 
switch in the reverse position will alter the 
sense of the npn/pnp switch. Biasing the switch 
-in the forward position resolves this problem. 


DIODE TESTING 


This system can be used equally well for re- 
sistance measurements of a diode. Proceed as 
for a transistor measurement, but ensure that 
the npn/pnp switch is in the npn position and 
the base/emitter, base/collector switch is in the 
base/emitter position. 

As stated earlier the base connection is now 
positive with respect to the emitter and there- 
fore they can be used for the respective anode/ 
cathode connection of the diode to be tested. 
Place the diode in the base and emitter connec- 
tions of the transistor test socket and operate 
the forward, reverse switch to check the diode 
action. 


UNKNOWN TRANSISTORS 


If a transistor type or lead connections are 


unknown, adopt the following procedure. Posi- 


tion the mode switch to resistance, and ensur- 
ing the base/emitter connection (be) has been 
selected, place any two of the three transistor 
leads in the base/emitter test points. 

Using the forward and reverse switch, check 
to see if this connection behaves like a diode. 
If it does, continue the process combining other 
pairs of leads until a particular pair give no 
indication of current flow in either position of 
the forward reverse switch. This will indicate 
that these leads are the collector and emitter 
connections thereby proving the remaining lead 
is the base. 

Connect the known base lead to its relevant 
position and with either of the remaining leads 
in the emitter connection, position the npn/pnp 
switch to give a meter reading. As the forward 
reverse switch is biased in the forward position, 
the npn/pnp switch will indicate transistor type 
when current flow is registered. 

Finally, distinguish between collector and 
emitter leads by positioning the mode switch to 
hye and then interchanging the collector/emitter 
lead positions until the highest gain reading is 
obtained. The transistor has now been identified 
with respect to type and lead connections. ol 
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‘BY PAUL YOUNG 


..counter Intelligence 


A retailer discusses component supply matters. 


Louvre, and the Lido as well! 
Having said all that, I would 
like to make a plea to have an 
exhibition for the amateur elec- 
trenics constructor, including the 
“ham”. I think the only way it 
will come about is if the elec- 


HAVE often wondered what 

percentage of the amateur 
electronic enthusiasts visit exhibi- 
tions? The Boat Show is crammed 
with boating enthusiasts, the 
Motor Show with motorists and 
this list could be considerably ex- 
tended, but I get the impression 
that the majority of people at an 
electronic exhibition are from in- 
dustry or like myself connected 
with the trade. If I am correct 
I think it is a great pity. 

The only exception to this was 
the Radio Hobbies Exhibition 
(now I believe, defunct) which 
used to be held at the Horticul- 
tural Hall, Victoria and later at 
Seymour Hall, Seymour Place. It 
was held in November and it was 
packed full of the amateur 
fraternity. 

All the-same we have a very 
fine ‘‘professional” electronics ex- 
hibition in ‘London every year 
around May and smaller exhibi- 
tions are held in Leeds and 
Brighton. If you venture to ‘the 
Continent there are large exhibi- 
tions in Berlin, Hanover and 
Paris. 

I never miss the London ones 
and in the last 10 years I have 
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only missed the Paris one once. 
It was the fact that I have just 
read a notice in the press to the 
effect that the ‘Salon Interna- 
tional des Composants Electroni- | 


ques” in Paris is on, from the 
1-6 April inclusive which 
prompted this article. This is an 
international exhibition and some 
25 different countries are repre- 
sented including of course the 
U.K. 

- I certainly urge you all (especi- 
ally if you are London based) 
to visit one of these exhibitions. 
You will learn a lot, and be able 
to examine the most up to date 
circuitry in electronics, you will 
also find the staff on the stands 
most helpful. No matter that you 
are not placing any orders, they 
know that the amateur of today 
may be the chief buyer of a 
large concern tomorrow. 


Paris 


If you enjoy the London 
ones, then be extra daring and 
next year try Paris. Everyone 
ought to visit Paris once in their 
life, so combine two pleasures 
and do the Eiffel Tower, the 


tronics magazines themselves 
sponsor it! 

There is at Olympia, an annual 
“Do It Yourself’ exhibition and 
since they don’t take all the space 
it might be tacked on to that. 
I am sure we could rely on the 
support of many component re- 
tailers—even to the extent of 
taking stands. 

Should any of you wish to go 
to either the “R.C.E.M.F.” or 
“Flectronics Instruments and 
Automation” Exhibition (they 
alternate each year) these are 
the two London Exhibitions and 
announcements should be appear- 
ing in the press in April giving 
the dates, or visit your reference 
library and have a look in “Whats 
On” at the exhibitions page. 

With reference to the Paris 
exhibition for information write 
to: 

The French Trade Exhibitions, 

196 Sloane Street, 

London S.W.1 
or telephone 01 235 3234. You will 
also find the French Tourist 
Office in Piccadilly, London W.1 
very helpful on hotels and travel 
facilities. 
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HE electronic content of some of the new 
T more advanced cars now reaching the 
dealers’ showrooms is increasing each year. 
Many of the more expensive cars have as 
standard equipment or optional extras elec- 
tronically controlled fuel injection, transistorised 
ignition, electronic tachometer, stereo cassette 
player, a.m./f.m. transistor radio, etc. 

This trend can be expected to continue in 
the future with developments such as ignition 
cut-out systems operated when seatbelts are not 
correctly worn and automatic control of vehicle 
speed at a pre-set value. There are many 
developed systems and production electronic 
extras available and some of these will be 
covered in this article. 


SAFETY DEVICES AND SYSTEMS 


Electronics can be used to operate such safety 
devices as ice warning units (to warn the driver 
of a temperature approaching freezing point), 
direction indicators, speed warning devices, 
automatic headlamp dipping units and emer- 
gency flasher units. 

One company has developed a system to 
prevent a car fitted with the system being driven 


if the seat belts are not correctly worn. This: 


system cuts out the ignition to prevent the car 
from being driven unless the driver and pas- 
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By C.S.POINTER 


‘senger wear their seatbelts. Fig. 1 shows the 


system attached to a car, the system operation 
is as follows. 

The weight of a person sitting on the seat 
operates a sensor in the seat Fig. Ic. The ignition 
circuit is then broken unless the seatbelt is 
correctly worn and the sensing circuit is com- 


Fig. 1. The seat belt system developed by Mul- 
lard and the Ford Motor Company. 
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Fig. 2. Control logic of the system shown in Fig. 1. 


plete. When the belt buckle Fig. 1b is closed, 
an ultrasonic transmitter mounted above the 
car windscreen emits a signal. If the belt is 
correctly worn across the driver’s body then the 
ultrasonic signal beam will be picked up by an 
ultrasonic receiver on the belt, Fig. la, the signal 
at the receiver completes the sensing circuit and 
then the system logic closes the ignition circuit 
enabling the car to be driven. | 

The system has been designed to filter out 
short term interference from such things as 
- cigarette smoke or quick hand movements 
across the ultrasonic beam. A delayed action and 
possibly some warning of pending ignition cut- 
out would be required in the event of the seat- 
belt being removed whilst the vehicle was in 
motion. 

The system control logic can be arranged so 
that the car can be parked or garaged in low 
gear or reverse without the need for the seatbelt 
to be worn by the driver. The block diagram, 
Fig. 2, shows a system with the facility for over- 
riding control for parking as mentioned above. 

The passenger seat sensor provides a signal to 
the system control logic if the passenger seat is 
occupied, the ignition circuit is then broken 
unless both seatbelts are correctly used. The 
delayed action and warning lamp contro! circuits 
would be built into the system control logic 
circuit, the warning lamp being flashed on and 
off to attract the driver’s attention. 

There are many safety systems which have 
been developed in the last few years, these 
include an experimental radar unit to give the 
driver warning of obstructions or vehicles ahead 
of his car in foggy conditions, there are also 
several anti-lock braking systems. 

Anti-lock braking systems have been developed 
to prevent any one or all of the wheels of the 


242 


car from locking and putting the car into a 
skid. A set of wheel sensors detect the onset of 
wheel lock and transmit a signal to the control 
unit which varies the operating pressure of a 
pressure limiting valve in the hydraulic brake 
line to the wheel brake cylinder, Fig. 3. 


PERFORMANCE AND | 
PERFORMANCE MEASUREMENT 


There are two fields in which electronics can 
be used in connection with performance, the 
first production of performance, the second 
measurement of performance. 

The two main types of electronic unit used 
in performance production are _ transistorised 
ignition systems and electronically controlled 
fuel injection systems. 

Transistorised ignition systems fall into two 
types, transistor assisted ignition and capacitor 
discharge ignition. Transistor assisted ignition 
systems use a transistor amplifier switched by 
the contact breaker points to switch on and off 
a high voltage power transistor in the ignition 
coil primary circuit; since the transistor ampli- 
fier input current is small, and non-inductive 
arcing at the contact breaker points is virtually 
totally eliminated, point wear is greatly reduced; 
with the use of a high ratio ignition coil the 
ignition h.t. voltage is increased, raising ignition 
efficiency. This system can be used with contact 
breakerless ignition systems where the transis- 
tor amplifier is switched by a magnetic pickup 
in the distributor. 

Fig. 4 shows the block diagram of a transistor 
assisted ignition system using a magnetic pickup 
in place of the conventional contact breaker. An 
oscillator in the amplifier unit connected to the 
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Fig. 3. Block diagram of an antilock braking 
system for vehicles. 
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Fig. 4. A transistor assisted ignition system using. 


a magnetic pickup. 


pickup supplies a signal voltage to the input 
windings wound on the outer limbs of the “E” 
shaped pick-up transformer. 

The signal voltage sets up a field around each 
outer limb, the two fields oppose one another 
and the magnetic fluxes produced in the centre 
limb are arranged to cancel, therefore the 
voltage induced in the output winding wound 
around the centre limb is very small. 

When one of the timing rotor ferrite inserts 
passes the pick-up transformer, bridging the gap 
between one of the outer limbs and the centre 
limb of the transformer, the magnetic fields no 
longer cancel and the resulting flux induces a 
voltage in the output winding of the pick-up. 
The output from the pick-up is fed to the ampli- 
fier unit and the presence of a signal resulting 
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The Lucas Opus 3 (Mk 1) ignition system using 


a magnetic pickup. 
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Fig. 5. A block diagram of a capacitor discharge 
ignition system. 


from the ferrite insert lining up with the pick-up 
turns off the normally conducting power output 
transistor in the ignition coil primary circuit. 

When the power output transistor turns off 
the current flow to the ignition coil, a large 
voltage is induced in the coil secondary, the h.t. 
voltage produced is switched to the appropriate 
sparking plug by the distributor h.t. rotor and 
ignition occurs. 

Control of ignition timing with vacuum and 
centrifugal advance can be incorporated in this 
system by vacuum control of pick-up module 
position and centrifugal control of timing rotor 
position. The ballast resistor unit provides bias 
to the power transistor and also increased 
ignition coil voltage for cold starting. 

This system requires much less maintenance 
than conventional ignition systems, and will 
operate efficiently at much higher engine 
speeds. Since this system is unlikely to go out 
of adjustment, correct timing is maintained 
resulting in more control of exhaust emission, 
fuel economy and constant performance. 

Shown in Fig. 5 is the block diagram of a 
capacitor discharge ignition system. The inverter 
circuit running at about two thousand cycles per 
second and rectified by a high voltage bridge, 
charges the energy storage capacitor to a high 
voltage (approximately 500 volts). 

When the contact breaker points close, the 
trigger circuit switches on the silicon control 
rectifier and the storage capacitor is connected 
across the ignition coil primary. The energy 
stored in the capacitor causes the coil primary 
voltage to reach, very quickly, a large negative 
voltage; the capacitor then discharges and the 
current in the coil primary passes through zero 
cutting off the thyristor. 

The fast change in the coil primary induces 
a large voltage in the secondary which supplies 
h.t. to the plugs via the distributor head rotor 
arm. 

This system will operate more efficiently than 
normal systems even with fouled plugs and gives 
easier starting with smoother running from cold. 
A standard ignition coil can be used since a high 
ratio coil is not required as used with transistor 
assisted ignition circuits. 

Electronic fuel injection systems are now used 
on some production cars. One of the units used 
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contains a plug-in printed circuit board plus 


power transistors mounted on a suitable heat-. 


sink. The unit monitors engine temperature and 
inlet manifold pressure and operates the fuel 
injectors to deliver the correct amount of fuel 
for the operating conditions. Since the amount 
of fuel delivered is controlled, the efficiency of 
the engine may be inceased, and fuel economy 
together with pollution control may be achieved. 


DIAGNOSIS 


Separate measuring instruments are mainly 
used for setting up and checking that the car 
is properly tuned. Many garages have electronic 
tuning aids for measuring ignition settings and 
performance, battery charging circuit efficiency 
and engine performance. These instruments 
range from those displaying the measured per- 
formance on a meter to those displaying wave- 
forms on a screen or giving a digital display or 
printout. 

With the use of an oscilloscope display unit, 
it is possible to monitor the ignition system per- 
formance with the engine running. By display- 
ing on the screen the ignition coil primary 


The Crypton ‘‘Motorscope’” Mk VI engine 


analyser shown in use. 


voltage waveform, diagnosis can be made of 
damaged plugs and fouled plugs, open-circuit 
h.t. cables, etc. The complete waveform for all 
the engine cylinders can be displayed and the 
faulty components associated with a particular 
cylinder can be pinpointed. 

A network of dealers are now using a diag- 


nosis system to check customers’ cars; all new. 


cars sold by the dealer network being fitted with 
sockets for connection to the diagnosis equip- 
ment, older models not fitted with sockets are 
connected to the equipment via adaptor leads. 
For each model to have diagnosis service a pro- 
gramme card supplies data to the diagnosis 
equipment controlling the tests carried out and 
giving the correct readings that should be 
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obtained for comparison, within the equipment. 

After connection-of the equipment to the car 
and programming the unit using the correct 
card, a digital display indicates the number of 
the test to be carried out and the value 
measured then appears on the digital display. 
If the measured value is. within the specified 
limits the measured value is printed out on the 
test record which is presented to the customer 
at the end of the tests. Those operations and 
tests which are not automatically carried out 
are completed by the mechanic using a manual 
input unit. 

The diagnosis covers steering, brakes, elec- 
trical equipment, tyre pressures, oil, brake-fluid, 
water levels, engine cylinder compression and 
engine dynamic tests. One test automatically 
carried out is measurement of wheel alignment 
which is measured by reflecting a projected light 
beam across a measuring plate; another check 
is to measure the battery fluid using a sensor 
mounted in the battery. 

Using this system allows a mechanic to check 
88 test operations in about half an hour. The 
police also use electronics to check the speed 


A Crypton timing light being used to set the 
ignition timing with the engine running. 


to measure the speed of a car passing the radar 
unit. , 

The most widely used electronic instrument 
for measuring performance fitted to today’s cars 
is the electronic tachometer unit; this device 
converts the pulses produced by the ignition 
circuit contact breaker points into meter deflec- 
tion current, thus giving a meter reading propor- 
tional to the engine speed. The input to some 
tachometer units is taken from ar input sensor 
which consists of a coil of a small number of 
turns wound around the contact breaker to coil 
connection wire. —~ 


Next month. This article will be continued and wil! 
cover car security, entertainment and communication. 
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SHOP 
TALK 


By Mike Kenward 


OTH our series of constructional 

projects concerning test gear 
(the E.E. Test Gear Five), which 
will finish next month when the 
R.F. Signal Generator is pub- 
lished, and last month’s special 
supplement Test Gear may have 
aroused some interest in many 
constructors. 

The section on multirange 
meters in the supplement started 
by saying: “A multirange test 
meter is probably the first and 
most useful item of test gear any- 
one is likely to purchase.” This is, 
of course, quite true and if you 
do not have any test gear you 
should look at meters before any- 
thing else. 

To get a worthwhile instrument 
you will probably have to spend 
about £8 or more. However, next 
month we are presenting an 
exciting opportunity for you to 
win a multimeter. A number of 
good quality meters will be pre- 
sented as prizes in our free entry 
competition, ‘so don’t miss this 
chance. 


Transistor Tester 


One or two problems concern- 
ing components for the Transistor 
Tester may arise, mainly with the 
switches specified. The miniature 
Maka switches should be 
generally available—if you have 
trouble one of the larger London 
based suppliers should be able to 
help. You will probably have to 
buy the parts separately and 
assemble them. The wafers used 
on the prototype were two 4 pole, 
3 way (used for the 6 pole 3 way 
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switch) and one 4 pole, 3 way 
(used for the 4 pole, 2 way 
switch). 

Obviously 2 poles are not used 
on the first switch and one ‘“‘way” 
is not used on the second. The 
switch assembly has a “stop 
washer” which can be adjusted 
so that the switch will rotate only 
through the required number of 
positions. 

The lever key switch is avail- 
able from Farnell Electronic Com- 
ponents Ltd., Canal Road, Leeds, 
LS12 2TU. The switch is type 
MLK03 4CN/S and will only 
move in one direction, without 
locking. It will only have con- 
tacts on one side as shown in the 
wiring diagram. The switch costs 
78p plus 3p for the handle plus 
2op small order surcharge plus 
VAT—we make that about £1-17. 
Handles. are available in a vast 
range of colours, red, dark green, 
blue,. yellow, grey, ivory, maroon 
and black being the main ones— 
state colour required when order- 
ing. 


Electronic Bagpipes 


Once again the problems with 
parts for the Electronic Bagpipes 
article seem to be confined to 
switches. This time very simple, 
small press to break switches 
which are available from a few 
of the larger suppliers. ‘The 
switches should be miniature 
types—not exceeding about 35mm 
overall and must be press _ to 
break. 

The microswitch used for the 
on/off switch must be capable of 


being operated when the side is 
squeezed and is best if it can be 
screwed to one side and operated 
by the other. Most types with a 


‘button operator are suitable. 


Chanter material will depend 
on what is available but make 
sure the switches will go inside— 
the connection tags may need’ 
bending over for this. Most other 
parts should be readily available. 


Egg Timer 


All parts for the Egg Timer 
should be generally available, 
although you may have to shop 
around a bit for the loudspeaker. 
The case used in the prototype 
came from Trampus Electronics, 
PO Box 29, Bracknell, Berks, but 
quite a few similar types are 
available from many suppliers. 


Simple Buzzer 


The Simple Buzzer is built 
around a balanced armature ear- 
piece. The most important things 
to check when buying this is that 
the impedance is correct and that 
the whole thing can be taken 
apart. For this reason one of the 
ex. W.D. types in a plastic case 
will probably be best. 


Stop Press! 


The twin ganged potentiometer 
for the Audio Frequency Oscilla- 
tor (March 1974) is available from 
Radio and T.V. Components Ltd., 
for a total cost of 75p including 
postage, packing and VAT. 
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... WELL! 


This device can ensure that your egg is cooked 2 — 
to the same, required constituency, every time. <> 2 


HE device to be described here is a timer 

which gives an audible warning when the 
set time interval has elapsed. Although designed 
specifically as an egg timer, it can be used for 
any application requiring an audible alarm out- 
put after up to five minutes (approx.). 

This simple device is quite compact and it is 
completely self contained. Power is obtained 
from an internal 9 volt battery. 

Being a piece of household equipment, it must 
of course be easy to operate. There are only two 
controls, one being a dial on which the required 
period of time is set (this is continuously 
variable from 2 to 5 minutes), and the other is 
the on/off switch. | 

When the desired time has been set on the 


dial, the unit is turned on, and then left. When 


the set time has elapsed, an audible warning 
(a howling noise) is produced by the timer. This 
will continue until the unit is turned off, where- 
upon it is ready for use again. 

The unit is not only suitable for use as an 
egg timer, but can be used on any process taking 
a similar time, providing a high degree of 
accuracy is not required. 


BASIC OPERATION 


-There are really three separate circuits which 
comprise the timer, bistable and oscillator, and 
Fig. 1 shows these three stages, and the output 
waveform of each in block diagram form. 

The first stage is the timing part of the circuit, 
and this produces a short, positive electrical 
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pulse at the end of the timing period. This pulse 
is used to trigger the second stage of the unit, 
and this is a bistable multivibrator, which is 
sometimes just termed a “latch”, for reasons 
which should become obvious. 

The latch is required in order to turn the short 
output pulse from the timer circuit, into a con- 
tinuous positive output, which is used to operate 
the third stage. This is an audio oscillator which 
feeds a loudspeaker. Thus the short pulse from 
the timer circuit will cause a continuous tone 
from the loudspeaker which will persist until the 
unit 1s turned off. : 


'51$3) Approximate cost 
<=, of components 

,\ 
) including VAT. 


£2.35 
excluding case 


TRE [fy 

fe -2N4062 : : 

, Fig. 2. The complete 
| circuit diagram of the 

| Egg Timer i al 

| the three major 

sections. 


THE CIRCUIT 


A complete circuit diagram of the Egg Timer 
is shown in Fig: 2; dotted lines break the circuit 
into the three sections outlined above. 

Transistor TRI] is a unijunction transistor, and 
the operation of this is completely different to 
that of an ordinary transistor. The unijunction 
has an emitter, two bases, and no collector. With 
no voltage present at the emitter terminal, the 
base 1 and base 2 connections of the transistor 
will have the characteristic of a resistor with a 
value of a few kilohms between them. 

With reference to Fig. 2, with SI in the on 
position, there will be a potential of about one 
volt at TR1 base -1. The input resistance to the 
emitter of TR1 will be extremely high at low 
voltages, perhaps several hundred megohms, 
therefore Cl will begin to slowly charge through 
VRI1 and VR2. | 

Since Cl, VR1 and VR2 all have high values, 
the voltage across Cl will increase slowly. 

Eventually, when there is a potential of a few 
volts across Cl, the triggering point of TR1 will 
be reached. When this happens, the input resis- 
tance to the emitter of TR1 drops to a very low 
level, and Cl will discharge very rapidly. As 
this occurs, the resistance between TRI, base 
1 and base 2 will drop to about half it’s previous 
level, thus causing the voltage at base 1 to rise 
to about 4 volts. This will only last for the time 
it takes for Cl to discharge (a fraction of a 
second), and then the circuit returns to the 
beginning of the cycle. 

Both VR1 and VR2 can alter the time taken 
between turn on, and the pulse at TRI base 1. 
Potentiometer VR2 is a preset type connected as 
a variable resistor which is adjusted so that VR1 
(which is fitted on the front panel of the timer, 
and has the dial marked around it) covers the 
required range of 2 to 5 minutes. Component 
VR2 has to be a preset, rather than a fixed 
resistor, so that compensation for the wide 
tolerances of the electrolytic capacitor used for 
Cl, can be made. The tolerance of this com- 
ponent can be as much as plus 100 per cent and 
minus 50 per cent. 
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BISTABLE MULTIVIBRATOR 


Transistors TR2 and TR3 form the bistable. 
When the supply is turned on, the voltage at the 
collector of each transistor will begin to rise. 
Due to the component tolerances, the voltage 
at one collector will rise more quickly than that 
at the other collector. To ensure that the voltage 
rises more quickly at the collector of TR2, C2 has 
been included. 

As the voltage at TR3 collector rises, this rise 
will be coupled by C2 to TR3 base, where it will 
have the effect of reducing the voltage at TR3 
collector. The effect of C2 is only slight, but is 
enough to ensure correct circuit action. 

The voltage at TR2 collector will therefore rise 
quickly to almost the full supply potential, and 
this will be coupled through RS to TR3 base. 
causing the potential at TR3 collector to go to 
almost zero. Thus each time the unit is switched 
on, TR2 will be off (not conducting) and TR3 
will be fully on (conducting). 

Base 1 of TR1, and the base of TR2 are coupled 
by R3. Therefore, when base 1 goes positive at 
the end of the timing period, TR2 base will also 
go positive. This will cause TR2 collector te go | 
more negative. Because the collectors, and bases 
of TR2, and TR3 are cross coupled by R5 and R6, 
a regenerative action will take place. The base 
of TR3 will go more negative, causing TR3 col- 
lector to go more positive, bringing us full circle 
back to TR2 base which will go still more posi- 
tive. This regenerative action will continue until 
the transistors have changed states, with TR3 
collector at nearly full supply potential, and TR2 
collector at almost earth potential. In other 
words TR2 is fully on and TRS fully off. 

It is seen from this that the bistable will have 
only a small output voltage until it is triggered 
by the short output pulse from TR1, whereupon 
its output will rapidly swing to a high level, and 
stay at this level. 


AUDIO OSCILLATOR | 


The audio oscillator is formed by TR4, 
and TRS. These are both operated as common 
emitter amplfiers, R9 being the collector load 
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Fig. 3. The layout of th 
components on the Vero 
board wired to the compo 
nents mounted in the case 
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completed Egg Timer. 


Components ak 


Resistors 
Ro 8900) SEE 

‘ 
eae sg 
mete TAL 
R7 10k02 
R8 100k22 
R9 10kQ 


All 4W carbon +10% 


Capacitors 
C1 1000/F elect. 10V 
C2 0:01 F 
C3 0-047 nF 


Semiconductors 
TR1 1T1S43 unijunction 

TR2, 3, 4 2N706 silicon npn (3 off) 
TR5 2N4062 silicon pnp 


Miscellaneous 
VR1 = 100kQ carbon lin. 
VR2 = 100kQ2 preset lin. : 
$1 double-pole double throw toggle or 
slide switch 
LS1 25 ohm loudspeaker approx. 
diameter 
B1 9 volt PP3 
_Veroboard, 0-1in. matrix size 10 strips by 
32 holes; speaker fret; connectors to suit B1; 
plastic case size 110 x 72 x 30mm or larger; 
knob. : 


70mm 


resistor for TR4, and LS1 is the collector load 
for TRS. The input, and the output of the circuit 
are in phase, and C3 will therefore introduce 
positive feedback, which will cause the circuit 
to oscillate when a suitable biasing current is 
present at TR4 base. 

However, the biasing resistor, R8, 1s connected 
to the output of the bistable, and will normally 
be at a very low potential, and will not introduce 
a proper biasing current. At the end of the 
timing period when the output of the bistable 
changes to a higher potential, then the required 
biasing current is introduced, and the circuit will 
then oscillate, producing an audible tone from 
LS1. 

When the circuit is turned off, Sla shorts 
across the terminals of Cl, ensuring that this is 
fully discharged, and that the unit is imme- 
diately ready for use again. 


CONSTRUCTION 


Most of the components are mounted on-piece 
of 0:lin. matrix Veroboard size 10 strips by 32 
holes as shown in Fig. 3. All the components with 
the exception of R5 are mounted vertically. 

Begin construction by making the breaks along 
the copper strips on the underside of the board 
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and then drill the two fixing holes for 6BA 
clearance (No. 31 twist drill). Now position and 
solder all the resistors and capacitors in place 
as detailed and then position and solder the 
transistors in place using a heatshunt to avoid 
thermal damage. 

The prototype Egg Timer was housed in a 
commercially available plastic case, size 110 X72 
xX30mm (internal dimensions). Any case of 
similar size is equally suitable but do not choose 
one that is any smaller than employed on the 
prototype otherwise it may be impossible to fit 
all the components into it. 

Should a metal case be used, steps must be 
taken to insulate the Veroboard panel from this, 
and it should be ensured that no other parts are 
in electrical contact with it. 

Make the necessary cut-outs and holes in the 
case to suit the components and board fixings 
and then secure the remaining components in 
position as indicated in Fig. 3. 

A cut out about 50mm in diameter should be 
made in the front of the case, where the 
loudspeaker is to fit, and a piece of speaker fret 
glued to the inside of the case to cover the hole. 
The speaker is then glued to this. 

As can be seen, the preset potentiometer VR2 
is soldered directly to VRI1. Either a horizontal 
or a vertical mounting type can be used, but in 
either case it should be orientated so that it can 
be easily adjusted when soldered in place. Now 
wire up according to Fig. 3 and when completed 
fix the board to the inside of the case as shown 
in Fig. 4. 


j .. foager RGR 


PPS 


Fig. 4. The completed unit with lid removed. 


No battery bracket is detailed as this was 
found unnecessary; a piece of foam rubber below 
and above the battery will hold it securely in 
position when the lid is screwed on. 


ADJUSTMENT AND CALIBRATION 


The only adjustment required is that of VRI. 
This should be set with the slider half way 
around the track at the outset; VR2 is adjusted 
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Photograph of the completed unit with battery 
and board removed. 


‘for minimum resistance (turned fully anti-clock- 
wise ), and the unit is turned on. 

If it is functioning correctly, after about two 
minutes the alarm will sound. The exact time 
taken should be monitored. If it takes less than 
two minutes, the resistance of VR1 must be 
increased, and if it takes more than two minutes, 
the resistance of VR1 must be decreased. The 


process should then be repeated until it takes _ 
two minutes (plus or minus a few seconds) for 
the alarm to sound, from when the timer is 
turned on. 

It is then necessary to calibrate a scale around 
the control knob of VR2. The two minute has 
already been found, and now every half minute 
point up to five minutes must be found, by trial, 
and error. This is a lengthy business, but there 
is unfortunately no short cut to this. io 
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Ruminations 


By Sensor 


A Woman’s Work 


I suppose that those people un- 
acquainted with the electronics 
industry tend, when thinking of 
it, to give it a masculine image— 
serious looking men with slide 
rules in their top pocket, scrib- 
ling abstruse calculations and 
speaking to each other in a near 
incomprehensible jargon. But, 
while men like these undoubtedly 
exist, for they are the visionaries 
and the innovators without whom 
the industry would soon stagnate, 
women dominate the scene to a 
remarkable extent. 

In some branches of the in- 
dustry women make up 99 per 
cent of the workforce and their 
jobs range from assembly work 
(of all degrées of complexity) 
through planning, drawing office, 
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themselves creatively. 


laboratories and inspection and 
testing right through to senior 
management level. 

Women, of course, also occupy 
the secretarial and clerical posi- 
tions. I knew two young women 
who gave up secretarial jobs in 
order to work on the bench, both 
felt. that bench work was much 
more satisfying than their former 
jobs and enabled them to employ 
Although 
working conditions were not as 
good, and the hours worked a 
little longer than those they en- 
joyed formerly, they had no re- 
grets about their change of 
occupation. 


As You Like It 


I once asked a woman who was 
doing a minor repetition job, how 
she could do the same thing day 
after day without becoming bored 
beyond endurance. She replied 
that she enjoyed the work be- 
cause it left her mind free to 
think of other things! I have 
since found this to be a useful 
way of approaching one’s own 


chores. We all have boring work 
to do at times, and if we let our 
hands work automatically we can 
daydream, think or plan to our 
hearts content; thus viewed, a 
monotonous task can be a wel- 
come respite from more demand- 
ing employment. 

Many of the jobs done by 
women in the electronics and 
electrical industries are very de- 
manding indeed and require a 
high degree of skill. I am think- 
ing, particularly, of some of the 
soldering work such as soldering 
the “hair” springs on to a micro- 
ammeter—a steady hand and a 
good eye together with a great 
deal of patience, are essential; I 
know—l’ve tried it myself. 

Look around your home and 
you will see the work of our 
womenfolk—the electricity meter, 
the light bulbs and electrical fit- 
tings, even the wire that connects 
them together, the T.V., radio 
and all the domestic appliances 
were built or made almost en- 
tirely by women. And when you 
reach for the telephone you are 
touching a woman’s work again. 
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Graphs showing the effect of base current 
and collector voltage on the collector current. 

Although collector current is very sensitive 
to base current, it is hardly affected by collector 


| 


voltage. The graphs in Figs. 11.1] and 11.2 
) illustrate. 

Note | 

If base current is increased, the collector 
current also increases by a much greater 
amount. | 

base r 
The ratio PPR aS ee is called the 
collector current 


forward current gain hy,;. In Fig. 11.1, for 


example, hr; = 100. 


Note 


Unlike the base, the collector voltage is 


unable to change the collector current by any 
appreciable amount (except for very low volt- 
ages). 

As far as collector voltage is concerned, the 
transistor behaves almost as a constant current 
device see Fig 11.2. 


: 
| 


“These form a useful trio for general audio or 
video circuitry and have the advantage of 
cheapness (about’ 10p each) and easy avail- 
ability in almost any district. | 

They are silicon npn, planar epitaxial transis- 
tors encased in TO-18 form. BC107 is a higher 
voltage version, quite suitable as a driver for 


| 


i 


PARAMETER 


——_———. 


Agr (at Ic = 10uA, Veg = 5V) 
(at Ic = 2mA, Veg = SV) 


—— 


hte (at Ic “s- 2mA, VcE 5 
measured at IkHz 


fr (at Ic = 10mA, Veg = 5V) 


— ee, ——- 


Vopr saturation voltage when = 20 


——————. i 


NOISE at Ic == 200uA, Rg == 2kQ 
(max) at JkHz B = 200Hz 


\ 
, 
| 
| 
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audio output stages. 


suitable as an input stage for low ‘level signals. 
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Fig. 11.1. Graph from which 


Ima hee may be determined. 
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Fig. 11.2. Typical collector 
characteristics. 
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BC108 is a general purpose “dogsbody”. 
BC109 is a low noise version, particularly 


For military use, they arrive disguised as: 
CV 0375395 CV 0375627 
(BC108) (BC109) 


: 


: 
+ 


(BC107) 


BC107 BC108 BC109 UNITS 


ve 


150 typical 
300 

minimum 
maximum 


125 
500 


Interference 


I want to fit a radio in my car. 
_How do I go about suppressing 
the engine? 


% 


The main sources of inter- 
ference are from the sparking 


plugs, the generator brushes and-> 


the coil. To overcome the loud 
clicking type of interference from 
the plugs you must suppress the 
leads from the distributor to the 
plugs. Modern cars are usually fit- 
ted with carbon leads that are 
already suppressed and in those 
cases you need not worry (in fact 
you will degrade your engine’s 
performance if you try to insert 
suppressors). You can buy plug 
suppressors which are in the 
shape of plug caps; these screw 
into the cables running from the 
distributor—all they consist of are 
high value resistors that go in 
series with the normal plug lead. 

To cure coil interference — 
which again is a clicking noise— 
connect a 0-luF capacitor between 
the coil’s connection to the contact 
breaker and ground (the car’s 
chassis). Noise from the generator 
is a loud whine that rises and falls 
in pitch as you rev the engine. 
Again connect a 0-lyuF capacitor 
between the generator’s main out- 
put connection and ground—the 
main connection of the generator 
is usually the larger terminal. Do 
not connect the capacitor between 

the field coil terminal and ground. 
' Should interference still persist 
tighten up the battery connections, 
check the aerial is properly fitted 
to the radio and make sure the 
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aerial lead’s screening is well con- 
nected to the car’s chassis at the 
aerial end. Worn cut-out contacts 
can produce spurious interference 
which is difficult to identify. The 
0-luF capacitors we mention can 
be purchased from any _ auto 
spares shop and usually have the 
correct sized terminals to make 
fitting easy. 


Hum Loop 


Someone told me it is good 
practice to earth a hi fi system— 
not only for safety reasons but to 
remove hum. My amplifier was 
earthed but I had a bit of hum so 
I earthed the record player only 
to find the hum got worse. Is there 
any logical reason for this? 


It sounds as though by earthing 
the record player you have intro- 
duced what is called “an earth 
loop”. This is very easy to do and 
is often a very bad source of hum. 
Certainly your system should be 
earthed, but the connection back 
to the main earthing point (in 
your case we suspect this was the 
mains plug) should be by one 
route only. By connecting separate 
earths (a) from the amplifier and 
(b) from the turntable unit to 
separate (?) mains plugs you form 
an inductive loop (from the mains 
earth through the chassis of your 
amplifier, down the coaxial screen- 
ing, through the chassis of your 
turntable and back to mains 
ground). | 

If you are unfortunate and have 
a transformer or similar inductor 
in the system carrying 50Hz mains 
the earth loop will pick up cur- 
rents by induction from the source 
and this signal is superimposed on 
your pick up signal giving rise to 
the worsening hum. It is better to 
earth the amplifier and make sure 
that the screening of your pick 
up cable is grounded to the ampli- 
fier’s. chassis at one end and to the 
turntable unit’s chassis at the 
other. This way the whole system 
is earthed but you do not intro- 
duce any loops. 


Battery Leakage 


My electronic flash gun runs 
off dry batteries and _ unfor- 
tunately these leaked and made 
a mess. inside. However I 
cleaned out the battery compart- 
ment but it still won’t work. 
Could the material from the bat- 
teries have caused any problem 


It = can 


or is it more likely to be some- 
thing else? 


Almost certainly the material 
from the battery is the cause of 
the malfunction. You must check 
the circuitry inside the gun and 
remove all traces of the paste. 
cause leakage across 
capacitors, bridge gaps in printed 
circuit boards and worse still will 
actually dissolve the copper from 
circuit boards. If you see green 
deposits on the copper wiring of 
the circuit you can bet that the 
last has occurred and you may 
have to do a bit of re-wiring. 

If you do attempt to have a go 
yourself be warned; very high 
voltages at high currents are 
present in electronic flash guns— 
do not be deceived by the small 
batteries! So, be careful if you 
test it out when it is not in its 
case; in particular do not touch 
the terminals of the main cap- 
acitor unless you have discharged 
it first with an insulated handled 
screwdriver! 


Transistor Selection 


Your’ = instructional articles 
always make the operation of a 
transistor seem very simple and 
it seems that the only parameter 
of importance is the hie. Is this 
true, and if so why are there so 
many different types? 


It is true that hte is a very 
important parameter but there 
are other obvious ones that are 
just as critical. There are also a 
few less obvious ones. One has 
to consider the reverse break- 
down voltage across the base/ 
collector and base/emitter junc- 
tions—Vcbo and Ven; also the 
breakdown voltage between col- 
lector and emitter (Vceo). There 
is always a limit to the collector 
current you can draw through 
the device before it fuses in- 
ternally (Tomax). 

A transistor cannot dissipate 
unlimited power without over- 
heating. Too high an operating 
temperature changes the base 
emitter forward voltage drop 
and this effects the biasing con- 
ditions. There is thus a compli- 
cated link between power dissi- 
pation and operating characteris- 
tic—apart from the obvious effect 
of excessive dissipation melting 
connections inside the device and 
ruining it. 


Maximum power dissipation 
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tad 
really 


= mastered — 


... practical 
... Visual 
... exciting ! 


ie 


no previous knowledge 
no unnecessary theory 
no “maths” 


BUILD, SEE AND LEARN 

step by step, we take you through all the fundamentals of 
electronics and show how easily the subject can be mastered. 
Write for the free brochure now which expiains our system. 


1/ BUILD AN 2/ READ, DRAW 
OSCILLOSCOPE - AND UNDERSTAND 
CIRCUIT DIAGRAMS 


You learn how to build 
an oscilloscope which 
remains your property. 
With it, you will become 
familiar with all the 
components used in as used currently in the 
electronics. various fields of electronics. 


3/ CARRY OUT valve experiments, transistor experiments This new style course will enable anyone to 


OVER amplifiers, oscillators, signal tracer, pho- really understand electronics by a modern, 
practical and visual method—no maths, and 


406 EXPERIMENTS to electric circuit, computer circuit, basic CU A : 
radio receiver, electronic switch, simple a minimum of theory—no previous knowledge 
ON BASIC ELECTRONIC transmitter, a.c. experiments, d.c. experi- required. It will also enable anyone to under- 


ments, simple counter, time delay circuit, stand how to test, service and maintain all 
CIRCUITS & SEE HOW P y types of electronic equipment, radio and TV 


THEY WORK, including: “"’"'"° pieeeovia® receivers, etc. 


POST NOW To: BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL, 


, 
[ [- a F i for P.O. Box 156, JERSEY. Please send your free brochure, without obligation, to: f 
‘ 
i 


we do not employ representatives 


BROCHURE NAME BLOCK CAPS 
or write if you prefer mot to cut page ADDRESS PLEASE EEL 5.4. 


special free gift aiso to all our students 
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ELECTROVALUE 
CATALOGUE 7 


An A to Z guide to 
m= component buying 


On the index page of Catalogue 7, between ‘‘Aluminium Boxes" 
and "Zener Diodes” are over 200 references to contents 
amounting in all to thousands of items, classified, described, 
often priced and illustrated. There are many technical diagrams 
and data. At 25p, Catalogue 7 is excellent value by any standard. 
With the 25p Refund Voucher it costs you virtually nothing when 
you order £5-worth or more. 


25p 


INCLUDING 25p REFUND VOUCHER ALLOw- 
ABLE ON ORDERS £5 OR MORE NET VALUE 


TRANSISTORS 

and semi-conductors of many types from 
simple diodes to ICs photo-sensitive devices, 
threshold switches, etc. etc. 


MINITRON DIGITAL INDICATORS 
3015F Seven segment filament, compatible with 
standard logic modules. 0-9 and decimal point; 
9mm characters in 16 lead DIL. Now available in 
8mA or 15mA segment ratings £1-20. 
Suitable BCD decoder driver 7447 £1- 45, 
3015G showing + or — &1 & dec. pt. £1-20. 
DALY ELECTROLYTIC CAPACITORS 
in cans, plastic sleeved 
1000mF/25V 28p 1000/50 4ip 5000/100 £2-94 
5000mF/25V 62p 2000/50 57p- 

5000/50 £1-48 


POLYESTER CAPACITORS TYPE C.280 
Radial leads for P.C.B. mounting. Working voltage 
250V d.c. 

0-01, 0-015, 0°022, 0-033, 0-047 ea. 3p 

0: 068, 0-1, 0-15 ea. 4p 

2, 22 $i 0:33 Tp: 0: 47 sp: 0:68 11p; 1:0 14p; 1-5 2ip; 


SILVERED MICA CAPACITORS 
Working voltage 500V d.c. 

Values in pFs—2- 2 to 820 in 32 stages, each 6p. 
1000, 1500 7p; 1809 8p; 2200 1410p; 2700, 3600 42p; 
4700, 5000 15p: 6800 20p; 8200, 10,000 25p. 


POTENTIOMETERS 
ROTARY, CARBON TRACK, Double wipers for 
good contact and long working life 


P. age aaaataia linear 100 ohms to 4:7 megohms, 
P. P20 SINGLE log. 4:7 Kohms to 2-2 megohms, 


SP. 20 DUAL GANG linear 4:7 Kohms to 2:2 meg- 
ohms, ea. 42p. 

JP.20 DUAL ‘GANG log. 4-7 Kohms to 2-2 meg- 
ohms. ea. 48p. 

JP.20 DUAL GANG Log/antilog 10K, 22K, 47K, 
1 megohm only ea. 48p. 

JP.20 DUAL GANG antilog 10K only, 48p. 

2A DP mains switch with any of above 14p extra. 
ea gs of 10, 22 and 47 only available in ranges 
above. 


SLIDER POTENTIOMETERS 

cies or log. 10K to 1 meg. in all popular values 
ea. 30p. 

Escutcheon plates, black, white or light grey, ea. 1@p 
Control knobs blk/wht/red/yel/arn/blue/dk. grey/ 
It grey, ea. 6p. 


ELECTROLYTIC CAPACITORS 


Axial Lead 

F 3V 6:3V 10V 16V 25V 40V 63V 100V 
0-47 _- — — — — — Wp sp 
1:0 - —-— — — — ip — 8p 
2-2 - — — — fp — 8p 9p 
4-7 —_-_ — — fiip— 8p M2 8p 
10 _—- —_— 8p Sp Bp &p 
22 —_— = 8p — 9p 8p 8p 10p 
47 Sp — 9p 8p 9p 8p 10p 13p 


This. 1s € y Serv vice 


DISCOUNTS 


Available on all items except those shown with 
NETT PRICES. 10% on orders from £5 to £15. 15% 
on orders £15 and over. 


PACKING AND POSTAGE FREE 


in U.K. For mail orders for £2 list value and 
under, there is an additional handling on of 10p. 


GUARANTEE OF QUALIT 


All goods are sold on the understanding that they 
conform to manufacturers’ specifications ..and 
satisfaction is guaranteed as such—no rejects, 
aacenes, or: sub-standard merchandise is offered 
or sale. 


V.A.T. Prices quoted do not include 
V.A.T., for which 10% must be added to 
total nett value of order. Prices subject to 
alteration without notice. S.A.E. with 
written enquiries please. 


* A SELECTION FROM EV CATALOGUE 7 


RESISTORS 

Code Watts Ohms 1-9 10-99 100 up 
(see note below) 

Cc 1/20 82-220K 9 8 75 

Cc 1/3 4-7-470K 1:3 1-4 0-9 nett 

Cc 1/2 4°7-10M 1:3 1-1 0-9 nett 

Cc 3/4 4°7-10M 4:5 1:2 0-97 nett 

Cc 4-‘7-10M 3:2 2°5 1:92 nett 

MO 0-1M 4 3°3 2°3 nett 

WW 1 0-22-3-9 9 8 8 

ww 1-10K 7 7 6 

WwW 1-10 


W 7 K 8 8 8 
Codes: C—carbon film, high stability, low nolse. 
MO—metal oxide, ye TRS, ultra low noise. 
WW—wire wound, Ples 
Values: All E.12 scent C1/3, C3/4, MO 1/2 
10, 12, 15, 18, 22, 27, 33, 39, 47, 56, 68, 82 and their 
decade s. 

E24; as E12 plus 11, 13, 16, 20, 24, 30, 36, 43, 51, 62, 
75, 91 and their decades 

Tolerances: All 5% excel MO 1/2 at2%, WW. at 
Prices are in pence each for quantities of the 
same ohmic value and power rating. NOT mixed 
values. (ignore fractions of one penny on total 
value of resistor order.) 

100 price rates for units of 100 only. 


ZENER DIODES full range E24 values: 40 400mW: 
2-7V to 36V, 14p each; 1W: 6-8V to 82V, 2141p each: 
1-5W: 4-7V to 75V, 48p each, Clip to Increase 1°:5W 
rating to 3 watts (type 266F) 5p. 


TRANS FORMERS—MAINS 


MT3 30V/2A plus 4 taps £3-70 
MT103 50V/1A plus 4 taps £3-40 
MT104 50V/2A plus 4 taps £4°70 
MT127 60V/2A rae 4 taps £5°10 
13TO5 13V/£A, C £1-66 
28TOS5 + 12V, APY, £1-70 


GIRO ACCOUNT No. 38/671 /4002 
All postal communications, mail orders 
etc. to Head Office at Egham address, 
Dept EE.4. 


28, ST. JUDES ROAD, ENGLEFIELD GREEN EGHAM, SURREY TW20 0HB 


Telephone Egham 3603; Telex 264475. 


Shop hours: 9-5.30 daily. Sats. 9-1.0 p.m. 


NORTHERN BRANCH: 680, Burnage Lane, Burnage Manchester M19 1NA 


Telephone (061) 432 4945 


Shop hours: 9-1 and 2-5.30 daily. Sats. 9-1.0 p.m. 
U.S.A. CUSTOMERS are invited to contact ELECTROVALUE AMERICA, P.O. 


Box 27, Swarthmore PA 19081. 
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(Pitot) has. to be specified for a 
certain temperature differential 
between the device and its sur- 
roundings and whether or not the 
transistor is on a heat sink. Some 
not so obvious parameters are 
that the hre of a transistor varies 
depending on the level of collec- 
tor current: a high collector cur- 
rent causes noise generation in- 
side the device (when amplified 
it sounds like background hiss) 
and this is undesirable in the 
front stages of hi fi amplifiers— 
some transistors are 
selected to have low noise. 

The diode capacities of reverse 
biased junctions in the _ transis- 
tor can influence high frequency 
circuits and must be allowed for 
in circuit calculations as must 
any internal resistance the tran- 
sistor might have. 

Transistors are designed, manu- 
factured and selected to meet 
permutations on all these para- 
meters (plus a few more) so you 
can see why there is such a vast 
number of different types—apart 
‘from obvious’ differences like 
silicon/germanium, or pnp/npn. 


Wire Size 


When winding coils (e.g. aerial 
rods or suppression inductors) I 
can see it is desirable to keep to 
the right number of turns—this, 
presumably, sets the inductance 
—but is the’ wire thickness im- 
portant because you _ usually 
specify an s.w.g. number? 


There are some instances where 
wire thickness is not important 
but as a general rule we suggest 


(LOOK, EVERYTHING 
‘ I MAKE (S 
PERFECT ! 
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specially © 


(REALLY? IN THAT CASE, 


you stick to recommendations. 
The coil might be carrying high 
current (suppressors) and unless 
the wire is heavy enough it might 
overheat. In the case of aerial 
rods, the length of the coil around 
the rod might be an important 
factor in setting the inductance 
(as might be the spacing between 
turns); changing the wire gauge 
might affect these. 

At high frequencies (short 
waves) one should always use 
thicker wire because the a.c. cur- 
rents only flow along the outer 
edges of the conductor (skin 
effect) and to avoid excessive in- 
ternal d.c. resistance (which re- 
duces the efficiency or “Q” of a 
tuned circuit) you need as large 
an outer circumference as pos- 
sible. Sometimes  multistrand 
(Litz) wire might be specified for 
the same reason: When winding 
bobbins for high value inductors 
it may not be possible to get suffi- 
cient turns on if you use a heavier 
gauge. 


Microphony 

I have quite a good quality 
amplifier with a microphone in- 
put. If I connect a crystal micro- 
phone to this input (which is 
supposed to be matched for a 
high impedance input) I get very 
good reproduction but when I 
kick the microphone cable I get 
a “clunking” noise in the loud- 
speaker. This is not due to pick 
up in the microphone as I have 
done this with a very long 
extension cable—it even happens 
with no microphone connected to 
the end! I am using coaxial cable 


& FANILY. ee 


... EGG TIMER YOU MADE, 
CAN 1? 


I CAN’T QUESTION THE 
TIMING OF THE... 


‘so I cannot see what can possibly 


be causing the trouble which, 
while not disastrous, is a bit of 
a nuisance. 


This effect is quite common— 
particularly with high input im- 
pedance amplifiers fed from a 
predominately capacitive source 
(such as a crystal microphone). 
The cause is the capacitance be- 
tween the central core and the 
screening of the cable you are 
using. When you kick the cable, 
or bend it quickly, you can change 
the spacing between the core and 
the screen by a small amount (due 
to the deformation of the insulat- 
ing sleeve between them). This 
change in spacing gives a rise to 
a very small change in the cable’s 
capacitance. 

If there is any standing poten- 
tial on the core a minute current 
will flow into, or out of this local- 
ised change in capacity. This cur- 
rent is amplified by your system 
and gives rise to the “clunk” you 
can hear. We say the cable is 
microphonic. There are two solu- 
tions. The first is to ensure that 
the cable contains twin conduc- 
tors one of which is connected to 
the outer screening at both ends. 

A more expensive way—which 
will give you better results with 
a crystal microphone—is to make 
a microphone pre-amplifier that 
will reduce the output impedance 
of the microphone. This should be 
connected into the circuit as close 
to the microphone as possible— 
you can then use much longer 
cables without affecting the low 
frequency response and use the 
low impedance input of your main 
amplifier. 
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frequency: 


No, there isn’t. There seems 
to be a lot of confusion about 
the meaning of ‘impedance’. 
Some people seem to think that 
impedance must imply a circuit 
with capacitance or inductance 
in it—it ain’t necessarily so. 

A square is a rectangle but 
all rectangles aren’t square. A 
circuit which offers impedance 
may contain capacitance or in- 
ductance, but it could contain 
just resistance, and nothing else. 


IMPEDANCE 


Impedance is a general term, 
which includes resistance, induc- 
tive reactance, capacitive’ re- 
actance, or any combination of 
these. Impedance, in a.c. circuits, 
is like resistance in d.c. ones. It 
describes the ability of a circuit 
to impede the flow of current, 
irrespective of what is doing the 
impeding. | 

A 100 ohm resistor has an im- 
pedance of 100 ohms. In this case, 
the impedance doesn’t vary with 
frequency. But a IF capacitor 
has an impedance which de- 
creases as the frequency in- 
creases, while a 1 henry inductor 
has an impedance which increases 
with frequency. But place this 
inductor and capacitor in series 
and you find that the impedance 
of the combination varies with 
frequency in an unexpected way. 

At low frequencies it’s high. 
At high frequencies it’s high. 
But at about 160Hz it is very low. 
Place the same two components 
in parallel, and the combined 
impedance is low at all frequen- 
cies except near 160Hz, when it 
becomes very high. Impedance 
can be very puzzling. 


REACTANCE 


What some people mean by 
“impedance” is the special kind 
which should be called reactance, 


286 


By GEORGE HYLTON 


‘Ts there any simple way of telling how impedance varies with 


that is, the impedance of a capaci- 
tor or an inductor. These im- 
pedances vary with frequency, 
and although measured in ohms 
are really rather special quanti- 
ties. They have a sort of polarity; 
if you think of inductive reac- 
tance as positive then capacitive 
reactance is negative. This ex- 
plains the strange behaviour of 
the series and parallel LC cir- 
cuits. 


SERIES AND PARALLEL 


The starting point for this 
understanding is a knowledge of 
the net resistance of two resis- 
tances in series and parallel: 


Series combination R= 
R1+R2 


Parallel combination R= 
*  -RIR2/(R1+R2) 


The rules for two impedances Z1 . 


and Z2 are the same: 


- Series combination = 
Z1+Z2 


Parallel combination = 
Z1Z2/(Z1+Z2) 


On the face of things, this 
doesn’t seem to cast any light on 
LC circuits and their resonant 
frequencies. But that’s because 
we haven’t put the signs in. If 
Zl is an inductive reactance, 
and Z2 a capacitive reactance, 
then to allow for the “polarity” 
if we put Zl for inductive reac- 
tance we must put -—Z2 for 
capacitive reactance. 

Thus the series LC circuit has 
an impedance of Z1—Z2, and it’s 
obvious that if Zl and Z2 each 
have the same numbér of ohms, 
as they must have at one special 
frequency, then the combination 
has an impedance of zero. 

The parallel combination be- 
comes: a fraction with —ZI1Z2 at 
the top and Z1—Z2 at the bot- 
tom, and if Z1—Z2=0 the com- 
bination is something divided by 


zero. AS any mathematician will 
tell you, the result of dividing 
any numbef by zero is an infi- 
nitely large number. Hence the 
very high impedance of the paral- 
lel LC circuit at its resonant fre- 
quency. 


OPERATOR “j” 


There’s just one snag. The 
simple “positive inductive, nega- 
tive capacitive’ approach gives 
the parallel-resonant LC circuit 
a negative impedance. Measure- 
ment shows that this is not so. 
At resonance, the impedance is 
just a high resistance. So the 
simple ‘“positive-negative”’  ap- 
proach isn’t the whole story. In 
order to make the maths corre-. 
spond with reality, mathemati- 
cians play a trick. They call the 
inductive reactance jZl and the 
capacitive reactance —jZ2. 

The series LC circuit is now 
jZ1—jZ2=j(Z1—Z2) which is 
zero, aS before, when Z1=Z2, 
since j}X0=0. The parallel LC 
circuit becomes: 


(jZ1) X (—jZ2) —7*Z1Z2 
jZ1~—-jZ2 j(Z1 — Z2) 

and when Z1l=Z2, this becomes 
—f}Z1Z2/0, which is _ infinity 


times —j*. Now comes the clever 
bit. Let —j?=1. So infinity times 
—j becomes infinity times 1, or 
just plain infinity. 

That embarrassing negative 
sign has disappeared. The ‘“‘j’’ is 
called an “operator”, which is a 
mathematical name for some- 
thing you invent to make it pos- 
sible to get your sums right, and 
which obligingly disappears from 
the scene when you’ve finished. 


“He constructed a device, fixed it 
to the lock and opened the door 
—I knew we shouldn't have let 
him subscribe to EVERYDAY ELEC- 
TRONICS!”’ 
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PLUGS 
“ Pack 107 5 pin Din 25p 
Pack 108 3 pin Din 20p 
Pack 135 4” Jack 30p 
Pack 130 4” Jack Stereo 50p 
Pack 103 Loudspeaker Plug 20p 
Pack 100 Phono Plug 
Pack 230 3 pin Socket 
Pack 236 5 Pin Socket 
Pack 234 L/speaker Socket 
READY MADE LEADS 
3 pin to 3 pin Din 
3 pin to open end 
5 pin to 5 pin Din 
5 pin to open end 
5 pin to 4 phono plugs 
All leads approx. 6ft. in length. 
Speaker lead Din to spade 

12ft. 50p 
Extension lead Din plug to 
socket !2ft. 80p 


DIAMOND STYLI 

8TA; 9TA; 9TAHC; GP9I; ST4; 
ST9; EV26; GC8 All at 80p each. 
Double Diamond £1 -25. 
Diamond suitable for Orbit 


CASSETTE TAPES 
cash ee mab a 


€I- 00 Let -90 | £3- 2 
Cassette Caddy £1-20 
Cassette Head Cleaner 35p 


ZONAL ILFORD TAPE 


5” Standard 600ft 

52” Standard 900ft 

7” (Plain boxed) 1200ft 

7” (Westminster Boxed) 
1800ft. 

7” Reel of Leader Tape 
(Blue or green) 


MICROPHONES 


AKG DI09 
AKG D202E! 
AKG D1I90C 
AKG DI90E 
AKG D224 
Sennheisser MD211N 
Sennheisser MD413N 
Sony ECM50 
Audio RMS7F Radio Mike 
£231 -00 


20 
£6-30 


NM22; G800; M3D £2-25 each. 


HEADPHONES 
Sennheisser HD414 
AKG K50 

Beyer DT48S 


RECORD CARE 

Cecil Watts Dust Bug £1-20 
Parastatic Disc Preener 45p 
Antistatic Fluid 20p 
Dust Bug Spares 


SPEAKERS 


E.M.1..350 Kit 8 ohms 
E.M.!. 450 Kit 8 ohms 


£12-50 
£6-50 
£35 -00 


£8-20 
£4:50 


CARTRIDGES 


Goldring G800 
Orbit NM22 £4-00 
Shure 75/6 £6-00 
Sonotone 9TAHC (Dia) £2-00 
(Brush & Roller) [5p Sonotone 8T4A (Dia) £1-50 


Prices inc VAT and Post. Ronnette 105 (Dia) £1-25 
Prices correct when going to press but subject to change without notice 


J. J. Francis (woop Green) Ltd. 


MANWOOD HOUSE, MATCHING GREEN, 
HARLOW, ESSEX CMI7 ORS Tel: Matching 476 


£6-00 


SANAAITEMK II 


ELECTRONIC —s& 
IGNITION KIT ha 


COMPRISES 


Everything:— 

Ready Drilled Case and Metalwork, Cables, Coil Connectors, 
Silicon Grease, Printed Circuit Board, 5 year guaranteed com- 
ponents and a full 8-page instruction leaflet. 


WHEN COMPLETE THE UNIT CAN BE FITTED TO 


YOUR CAR IN ONLY 15 MINUTES USING THE (if ] 


STANDARD COIL AND CONTACT BREAKER, 
POINTS: TO GIVE YOU:— 


Instant all weather starting, Up to 20% fuel saving, Longer 
battery life, Higher top speed, Faster acceleration, Spark plugs: 
last about five time longer, Misfire due to contact breaker, 
bounce electronically eliminated, Purer exhaust emission 
resulting in less air pollution, Contact breaker burn eliminated. 


Suitable for all petrol engines up to 8 cylinders 
KIT PRICE ONLY £11-62 


Ready Built Car Unit £14-85 (prices include V.A.T. and 
Single coil C.B. Motor Cycle post & packing) 

Unit £17-60 

Twin coil C.B. Motor cycle 
unit £23-24 

Triple coil C.B. Motor cycle 
unit £27-50 


MOTOR CYCLE UNITS NOT AVAILABLE IN KIT FORM 
ORDER NOW FROM 


When ordering state positive 
or negative earth and 6 or 
12 volt. 


ICE ELECTRONIC SYSTEMS DEPT E.E. 
114PARK FARM ROAD 
BIRMINGHAM B43 7QH 
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“AATRON wenn LATED 
CASES 


poet ater eMe 


Ideal for Stabilised Power Supply : 
Units. A lightweight case with per- %. 
forated sides and top. The front panel 

is of heavy gauge anodised ali. The 
top, bottom, sides and back interlock, 
secured by 4 screws, 

The front frame is a clever moulding ae 


holding the. panels allowing for 4 
hidden fixings for a chassis if re- elght Length Depth Code 1 off 


quired (not supplied). Integrally 120mm 284mm 138mm 00/3009-00 £6-40 
moulded front feet also form the 120mm 224mm 138mm 00/3009-10 £5-61 
mounting for the tilt support which is 120mm 284mm 188mm 00/3009-20 £7:07 
standard with this matt blue painted Incl. feet tilt, VAT and P & P. 

case. Less for quantity 


C0 ntil handles 


(1) No. 265 
Anodised aluminium centre bar. 
Black plastic brackets with moulded- 
in core. 75mm @ 97p. 5 more sizes up 
to 154mm. 

(2) No. 281.1 

Nylon 112mm, Load 50 Kg. @ 45p. 
(3) No. 277 

Ali., ground, polished, anodised. 
88mm @ mae 120mm @ £1- 06, 
(4) No. 2 

Satin ah ST: 5mm g S4p, 102mm @ 
£1:01, 145-5mm @E 


Black nylon Very comfortable. 75mm 
@ 29p, 110mm. @ 41p, 155mm. @ 67p. 
Prices include VAT. Less for quan- 
tity. P. & P. 20p any quantity. Write or 
phone for new catalogu 


7 1 off 5 off 
Elf, with 
handle 


6”x4"x 4" £1-°93 £1-76 
Long EIf, 


Moulded no handle 9”x4”"x3” £1-98 £1-93 
in glass fibre Giant Elf, 
polyester, are tough no handle 8” x 5i”x 5” £3:19 £3-68 
little cases adding very Also available less panels. 
little to the cost of the job. Less for quantities. 
Grey or blue with protected Prices include feet, P.&P. and VAT. 
aluminium front panel (16 s.w.g.) If handle not available, price less 9p. 


ROT RA nae an APRA A? 


Brightlife neons, 
illustrated are 
PC/A or C, PC/F, 
PC/D, PC/G or 1, 
PP/A or B, Q & S, are 
brighter .and give’ an 
average of 25,000 hrs. life. 

The 0-5” dia. are red or white, 
the 0:375” are red, amber or 
white; these have 3 cap shapes and 


os 10 100 
dia. leads volts off off 
2” PC/Atol 6” 110 or 160-260 174p 164p 
2” PC/Atol 30” 110 or 160-260 19tp 183p 


t, EPIA a0” ie is Lesage jie sats all may be supplied for 115, 240V. or 
Q type none 110 or 160-260 29p 27p the PP neons in 110, 240 and 440V. 


S type none 160-260 23p 21p = with 6” or 30” leads. 


Send for details in new catalogue. 


P.&P. inc. any quantity, pe add 10% VAT. 
BEF SuansIy each type 100 


The design of these A ba ’ De : a 6 ey 7 ae ioe 
+5” N 7 £3: Rf 
cases permits the in- 6 4.5” 7” 6-5” £3-91 N45” 7” 13” £6-79 
strument to be built or c 4-5” 10” 6-5” £4.32 9 4 5” 10" 13, £6-07 
Q” gr 6:5” , a Y) ‘ 
serviced within their E 9” 7” 68” £479 0 9” 7” 43” £607 
external panels. 48 F 9” 10” 6°5” £5-52 R 9” 10” 13” £7-39 
shapes. Low cost. Blue : 12 oy Dee rie = Se 3” i - 7 
- 3’ ” 4 oy u id 4 . 
PvC/Steel with white | 43” 49” 6-5” £6-07 U 13” 10” 13” £8-95 
P.V.C. coated aluminium J 18” 3” 6-5” £5-52 V 18” 3” 13” $£7-39 - 
panels. K 18” ut 6:5” £7-39 W 18” 1” 13” £8-95 
L 18” “ 6:5” £8- X 18” 10” 13” £10:70 


‘ £8-95 
_~Woodarain: D @ £4-79, E& G @ £5°52, H @ £6-07 
Prices include screws, rubber feet, one or two chassis 
according to size, and P. & P. and VA 
Prices correct to 30th April 1974 


WEST HYDE OD 


WEST HYDE DEVELOPMENTS LTD., RYEFIELD CRES., NORTHWOOD 
HILLS, NORTHWOOD, MIDDX. HAG INN. 
Tel: Northwood 24941 or 26732 Telex : 923231 
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the slimmest,most 
elegant hi-fi modules 
ever made 


Living with hi-fi takes on new meaning with Project 80 modules. They 
can be assembled virtually anywhere, creating opportunities to install 2 high’ “4 , deep 
systems hitherto only dreamed about and never before made practical. pele. controls 
Quality and reliability are everything you could wish for. Units are 

mounted by 6BA bolts at rear passing through drilled holes, cases are in New circuitry 
black with white embellishment. 


Stereo 80 pre-amplifier Project 80 
and control unit aa | FM tuner and stereo decoder 


Each channel has inde- 
pendent tone and volume 


slider controls enabling : 
exceptionally good en- Size — 85 x 50 x 20mm 


vironmental matching to Tuning range — 87.5 to 108 MHz 
be obtained. A virtual Detector —1.C. balanced 


earth input stage forms coincidence. . 

part of the up-dated Size — 260 x50 x 20mm (104 x2 x ins) AFC — Switchable 

circuitry which includes‘ Inputs — Mag. P.U. 3mV RIAA corrected: One 26 transistor |.C. Decoder— 

generous overload mar- Ceramic P.U.,Radio,Tape Twin dual varicap tuning With gallium arsenide tuning 

gins. Clear instructions S/N ratio - 60db Distortion 0.2% at 1 KHz for beacon and 19-transistor I.C. 

with template are Frequency range — 10Hz to 25KHz + 3dB pechipeoaee ell . Size—47 x50 x 20mm 

supplied. Power requirements — 20 to 35 volts 4 pole ceramic filter in |.F. section nt ales 
Outputs — 100mV +AB monitoring for tape Sensitivity — 4 microvolts for RAE. £11 . 9 VAT. 
Controls — Press button for tape, radio and 30dB quieting ; mies 

R.R.P. £11 oO ba ote P.U.Sliders for Volume, Bass and Treble. Output — 300mV for 75 KH Decoder £7 4 +0:45p 

E ‘ae deviation R.R.P. VAT, 


Project 80 active filter| Z.40 & Z.60 Moe | oinclair power 
power amplifiers ,@iesmea” | SUPPly 
Z.40 ™“ <— PZ.8 
Size—55 x 80 x 20mm 
Inputsensitivity—1OO0OmV | Size—55 x 98 > «20mm 
Output—15W RMS Input sensitivity — 


Size—108 » 50 «20mm (44 “Ix Zins) continuous 8 Q (35). 100-250mV 


, =a t —25W RM Agee 
Voltage gain ~ minus 0-2dB fee ee cae vane 9 $8 2 shorting impossible, a principle 


Frequency response — 36Hz to 22KHz, . i : . . ; never before incorporated in a 
controls minimum Signal to noise ratio — Distortion — typically commercially available constructor 


ion — 7—0:03% usi 64dB 0-03% module. Normal working voltage 
Distortion — at 1KHz—0:03% using 30V Distortion —less than Frequency response — (adjustable) 45V. 9 q 


HF cut off (scratch) — 22KHz to 5:5KHz, 0-1%at10Winto8 a 10Hzto more than R-R.P. £7-98 +0-79p V.AT. 


12dB/oct. slope Power requirements — 200KHz +1dB 
L.F. cut off (rumble) —28dBat20Hz, 12-35 vats S/N ratio — pS thi Me alas 


9dB/oct. slope better than 70dB R.R.P. £4-°98 +0-49p V.A.T. 


ne £6.95 ‘var PAPER AB RP RRR Ee OB +00 | PZCSeVsiabilised 


V.A.T. 


FM Tuner 


The worlds most advanced unit in its 
class. It is a stabilised unit. Re- 
entrant current limiting makes 
damage from overload or even direct 


Guarantee To SINCLAIR RADIONICS LTD. ST. IVES, HUNTINGDON PE17 4HJ 


If, within 3 months of purchasing any product direct 
from us, you are dissatisfied with it, your money will be 
refunded on production of receipt of payment. Many 
Sinclair appointed Stockists also offer this guarantee. ' 

Should any defect arise in normal use, we will service for which | enclose Cash/Cheque for £ including V.A.T. 
it without charge. For damage arising from mis-use a 
small charge (typically £1-00) will be made. 


Please send post paid 


Name 


' Address 


er Bal 


R.O. London Road, St Ives, Huntingdon, PE174HJ Phone St. Ives (0480) 64311 Reg. No. 699483 England 
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F.E.T. Connections 


With reference to your January 
'74 EVERYDAY ELECTRONICS Fetset 
I must point out that I have just 
spent two hours trying to sort out 
why the diagram given for the 
field effect transistor differs from 
the actual component I received. 

As a beginner in this field per- 


haps you may be able to help me — 


know the difference between the 
three connections of any transis- 
tor. I hope you can find time to 

explain. 
| J. Waterhouse, 
Lancs. 


Various transistors have dif- 
ferent leadout configurations and 
the only way to find these is to 

‘consult the published data. Some 

transistors are made with more 
‘than one leadout configuration 
and usually a suffix letter is added 
to the number to denote the 
different construction. Three 
different connections for the f.e.t. 
are shown below. 


f Oo O 
d d 
s|O OS AG Oo}, 
dg § 


Malaysian Praise 


I have been a regular reader of 
your fabulous magazine since J 
started reading it in January °73. 
I must say that it is both instruc- 
tive and educational. 

My enthusiasm in electronics 
grew with the regular reading of 
your magazine and I am _ sure 
many of my fellow Malaysian 


readers are finding your mag. just 


as interesting. | 
I have built some of your pro- 
jects e.g. the General Purpose 
Amplifier, Egg Timer, Waa Waa 
unit etc, and they all worked 
wonderfully. My compliments to 

you and your staff! 

Poon Chee Seng, 
Malaysia 


Reactance 


I am a regular reader of EVERY- 
DAY ELECTRONICS. There-has been 
a slight error in the print of your 


_ April issue. 


It is in the article Demo Cir- 
cuits by Mike Hughes. The equa- 
tion for inductive reactance is 
X,=2-fL and that of capacitive 


: 1 
reactance is Xo= arc but instead 


you had the equation for capac- | 


tive reactance below inductive re- 


actance and that for inductive 
reactance below capacitive re- 
actance. fs 

This, I think is a bit misleading 
for beginners, as your magazine 
is primarily intended for  be- 


~ ginners in electronics. 


To conclude I would like to say 
that it is one of the most interest- 
ing informative magazines that I 
have come across. I appreciate 
the. wonderful service and know- ° 
ledge we derive from it. 

Y. Bayat, 
London. 

Somehow the two equations 
have been transposed. The equa- 
tions are correct but appear 


~ under the wrong headings. We 


are sorry about this. 


Electronics Glub 


I thought I would write and tell 
you about our school electronics 
club. I am in the third year at 
Kirkcaldy High School. 

In the senior school there is 
an electronics club which meets 
every Monday, Tuesday and 
Thursday. The club supply us 
with resistors, capacitors, solder, 
soldering irons, p.c. board etc., for 
our projects. We have to pay for 
some components such as semi- 
conductors, transformers and IC’s 
which the club has not got in 
stock. 

We read your magazine and 
enjoy building the projects you 
print, so we hope you will keep 
us supplied. | 

G. Wilson, 
Fife. 

We will certainly keep the 
supply of constructional projects 
flowing—there are four in this 
ISSUE. 
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The largest selection 


. BIB HI-Fl ACCESSORIES 


EX COMPUTER BOARDS 
Packed with transistors, diodes, capacitors 
and resistors—COMPONENT VALUE 81:50, 
3 for ONLY 55p + p & p 30p 


FIBRE-GLASS PRINTED 


CIRCUIT BOARDS 
16} x 4” approx. 2 for 55p 


Packs containing approx., 50sq. ins. various 
sizes, all -1 matric 55p 


RF Chokes 

CH1. 2:‘5mH 25p CH2. 5-0mH 25p 

CH3. 7-5mH 25p CH4. 10mH 25p 
CH5. 1‘5mH 25p 

COILS 


DRX1 Crystal set 8lp DRR2 Dual range 45p 


COIL FORMERS & CORES 
NORMAN ?}” Cores & Formers 7p 
#” Cores & Formers 8p 


SWITCHES 
DP/DT Toggle 25p SP/ST Toggle 18p 


FUSES 

13” and 20mm. 100mA, 
500mA, 1A, 1-5A, 2A 
QUICK-BLOW 4pea. ANTI-SURGE 5p ea. 


200mA, 250mA, 


8 ohms 3-5mm plug 22p 


DYNAMIC MICROPHONES 
B1223. 200 ohms plus on/off switch and 
2-5mm and 3-5mm plugs £1:60 


3-WAY STEREO HEAD- 
PHONE JUNCTION BOX 


H1012 £1-87 
2-WAY CROSSOVER 
NETWORK 


K 4007. 80 ohms Imp. Insertion loss 3dB 21-21 


CAR STEREO SPEAKERS 
(Angled) £38°85 per pair. 


De Luxe Groov-Kleen 
Model 42 £1:84 
Chrome Finish Model 60 £1:50 


Ref. 36A. Record/Stylus Cleaning Kit 28p 4 Ref. P. Hi-Fi Cleaner 31p_ 


Ref. 43. Record Care Kit £2:35 
Ref. 31. Cassette Head Cleaner §4p 
Ref. 32. Tape editing Kit £1-54 
Model 9. Wire Stripper/Cutter 83p 


Ref. 32A. Stylus Balance £1:36 

Ref. J. Tape Head Cleaning Kit 61p 

Ref. 34. Cassette Case 21:27 

Ref. 56. Hi-Fi Stereo Hints & Tips 32p 


ANTEX SOLDERING IRONS 
X25. 25 watt £1:93 

CON 240. 15 watt £2:15 

Model G. 18 watt £2-15 

SK2. Soldering Kit £2-86 

STANDS: ST1 £121. ST2 77p 

SOLDER: 18SWG Multicore oz 82p 
228WG 7oz S2p. 18SWG 22ft 28p 
2298SWG Tube 22p 


ANTEX BITS and ELEMENTS 
Bits No. 


102 For model CN240 3/32” 38p 
104 For model CN240 3/16” 38p 
1100 For model CCN240 3/32” 38p 
1101 For model CCN240 3/8” 38p 
1102 For model CCN240 2” 38p 
1020 For model G240 3/32” 38p 
1021 For model G240 1/8” 38p 
1022 For model G240 3/16” 38p 
50 For model X25 3/32” 38p 
51 For model X25 1/8” 38p 
52 For model X25 3/16” 38p 


ELEMENTS 
ECN 240 £1:16 
EG 240 £1-16 


ECCN 240 £1:32 
EX 25 §1:16 


ANTEX HEAT SINKS 10p 


V.A.T. included in all prices. Please 
add 10p P. & P. (U.K. only). Overseas 
orders—please add extra for postage. 


NEW COMPONENT PAK 
BARGAINS 


Description Price 


250 Resistors mixed values approx. 
count by weight 0:5 


200 Capacitors mixed values approx. 
count by weight 0-5 


4 i oo Dp A K C3 50 Precision Resistors 1%, a2 
mixed values 0:5. 
CATALOGUE AND LISTS C4 75 4th wy Resistors mixed sia: 
values 55 
Send S.A.E. and 10p. C5 5 Pieces assorted Ferrite Rods 0-55 
C6 2 Tuning Gangs, MW/LW. VHF p- 55 
INSTRUMENT CASES C7 1 Pack Wire 650 metres - assorted 
colours 0-55 
C810 Reed Switches 0-55 
C9 3 Micro Switches 0-55 
C10 15 Assorted Pots & Pre-Sets 0-55 
Cll 5 Jack Sockets 3 x 3-5m2 x 
(Black Vinyl covered) Standard Switch Type 0-55 
No. Length Width Height Price } C12 40 Paper Condensers preferred 
BV 8” x 53” x 2” 90p types mixed values 0-55 
Bv2 i x x 8" _—*81-20) C13 20 Electrolytics Trans. types 0-55 
Cl4 1 Pack assorted Hardware— 
ALU MINIU M BOXES : Nuts/Bolts, Grommetsetc. 0-55 
naa 5 4 23 . iL, a C15 4 Mains Slide Switches 0-55 
BA3 4” x 22” x 14” = 41p | C16 20 Assorted Tag strips & Panels 0-55 
BA4 653” x 4” x 14” 47p} C17 10 Assorted Control K : 
Bis . oA” x ae rts ssorted Contro nee 0-55 
BAG 3” x qv x 1” 84p C1s 4 Rotary Wave Change Switches 0-55 
BAT %” x 5” x 24” 66p]}C19 $3 Relays 6—24V Operating 0-55 
BA8 8” x 6” x 3” 84p | C20 4 Sheets Copper Laminate 
BAQ 6” x 4a” x 2” 54p approx. 10” x 7” 0:55 
18 BALDOCK ST., WARE, Herts. (A10) 
Open Mon.-Thurs. 9.15-6 p.m. Sat. 9.15-5.30. Late Night Shopping until 7 Fri. Tel. 61593 


PLUGS AND SOCKETS 
SOCKETS 

PS 35 DIN 2 Pin (Speaker) 0-06 
PS 36 DIN 3 Pin 0-10 
PS 37 DIN 6 Pin 180° 0-10 
PS 38 DIN 5 Pin 240° 0-10 
PS 39 Jack 2-5mm Switched 0:09 
PS 40 Jack 3-5mm Switched 0-10 
PS 41 Jack }” Switched 0-17 
PS 42 Jack Stereo Switched 0-26 
PS 43 Phono Single 0:06 
PS 44 Phono Double 0-10 
PS 45 Car Aerial 0-09 
PS 46 Co-Axial Surface 0:09 
PS 47 Co-Axial Flush 0-14 
INLINE SOCKETS 

PS 21 D.I.N. 2 Pin (Speaker) 0-13 
PS 22 D.I.N. 3 Pin 0-17 
PS 23 D.I.N. 5 Pin 180° 0-17 
PS 24 D.I.N. 5 Pin 240° 0-17 
PS 25 Jack 2:5mm Plastic 0-10 
PS 26 Jack 3-5mm Plastic 0:12 
P8$ 27 Jack i” Plastic 0:24 
PS 28 Jack }” Screened 0-28 
PS 29 Jack Stereo Plastic 0-22 
PS 30 Jack Stereo Screened 0-32 
PS 31 Phono Screened 0-14 
PS 32 Car Aerial 0-15 
PS 33 Co-Axial 0:17 
RN PP PRE APT SE TS I EE 
PLUGS 

PS 1 D.I.N. 2 Pin (Speaker) 0-11 
PS 2 D.I.N. 3 Pin 0-12 
PS 3 D.I.N. 4 Pin 0-15 
PS8:4 D.I.N. 5 Pin 180° 0:14 
PS 5 D.I.N. 5 Pin 240° 0-15 
PS 6 D.LN. 6 Pin 0:15 
PS 7 S§.I.N. 7 Pin 0-15 
PS 8 Jack 2:5mm Screened 0-10 
PS 9 Jack 3:5mm Plastic 0:09 
PS 10 Jack 3-5mm Screened 0-12 
PS 11 Jack 2” Plastic 0-13 
PS12 Jack }” Screened 0-18 
PS 13 Jack Stereo Screened 0:29 
PS 14 Phono 0:06 
PS 15 Car Aerial 0-15 
P816 Co-Axial 0-10 


RE Ey EC IE EIT EEL TE EE IE OEE 


CABLES 


CP 1 Single Lapped Screen 0-06 
CP 2 Twin Common Screen 0-08 
CP 3 Stereo Screened 0:08 
CP 4 Four Core Common Screen 0:28 
CP. 5 Four Core Individually Screened 0:30 
CP 6 Microphone Fully Braided Cable 0-10 
CP 7 Three Core Mains Cable 0:07 
CP 8 Twin Oval Mains Cable 0-06 
CP 9 Speaker Cable 0-04 
CP 10 Low Loss Co-Axial 0:10 
CARBON 
POTENTIOMETERS 
Log and Lin 

1 4-7K, 10K, 22K, 47K, 100K, 220K, 470K, 
1M, 2M 
VC1_ Single-less Switch 0:14 
VC2 Single D.P. Switch 0-26 
VC 3 Tandem Less Switch 0:44 
VC 4 1K Lin Less Switch 0-14 


VC5 100K Log anti-Log 0-44 


HORIZONTAL CARBON 
PRESETS. 


0-1 watt 0:06 each 
100, 220, 470, 1K, 2:2K, 4:7K, 10K, 22K, 
4K7, 100K, 220K, 470K, 1M, 2M, 4:7M 


WORLD SCOOP 


JUMBO 
SEMICONDUCTOR PACK 


Transistors - Germ. and Silicon Rectifiers — 
Diodes ~ Triacs — Thyristors - I.C’s and 
Zeoers ALL NEW AND CODED. 


APPROX 100 PIECES 


Offering the amateur a fantastic bargain Pak 
and an enormous saving—identification and 
data sheet in every Pak. 


Only £2 p. & p. 20p 


EX-COMPUTER BOARDS 
BY THE BOXFULL!! 


20 Boards packed with Semiconductors and 
other Electronic Components. Each board 
approx. size 8” x 7%. All known type no’s 
and easily recognisable. 


FANTASTIC VALUE AT 
£2.20 per BOX p. & p. 52p 


SPECIAL PURCHASE 


2N8055. Silicon Power Transistors NPN. 
Famous manufacturers out-of-spec devices 
free from open and short defects—every one 
able! 115w. T03. Metal Case. 


OUR SPECIAL PRICE 8 for £1 


LOW COST CAPACITORS 


‘O1UF 400v. 3p. each 
500UF 50v. Elect. 10p each 


RECORD STORAGE/ 
CARRY CASES 


7” EP. 182” x 7” x 8”, (50 records) £2-10 
12” LP, 132” x 73” x 122”. (50 records) £2-°95 


CASSETTE CASES 
Holds 12. 10” x 33” x 5”. Lock & Handle. 
21-30 


8-TRACK CARTRIDGE 
CASES 
Holds 14, 18” x 5” x 6”. Lock & ana 


Holds 24. 188” x 8” x 53”. Lock & Handle 

£2-70 
COLOURS: Red, Black and Tan—Please 
state preference. 


REPANCO TRANSFORMERS 


240v. Primary. Secondary voltages available 
from selected tappings 4v, 7v, 8v, 10v, 14v, 
liv, liv, 19v, 2lv, 25v, 3lv, 33v, 40, 50 
and 25v-0-25v. . 


Type Amps. Price P&P 
MT50/3 $ $1-93 80p 
MT50/1 1 £2-42 35p 
MT50/2 2 §3:30 40p 
CARTRIDGES 


ACOS GP91-1SC. 200mV at 1-2cms/sec £1:16 


ACOS GP93-1. 280mV at lem/sec 81:65 
ACOS GP96-1. 100mV at 1cm/sec $2:65 
TTC J-2005. Crystal/Hi Output 95p 


TTC J-20 10C Crystal/Hi Output Compatible 
F 


1:10 
TTC J-200 CS Stereo/Hi Output 21-60 
TTC J-2105 Ceramis/Med. Output 1-64 


CARBON FILM RESISTORS 


The E12 Range of Carbon Film Resistors, 
1/8th watt available in PAKS of 50 pieces, 
assorted into the following groups:— 


R1 50 Mixed 100 ohms-820 ohms 40p 
R2 50 Mixed 1K ohms-8:2K ohms 40p 
R3 50 Mixed 10K ohms-82K ohms 40p 


R4 50 Mixed 100K ohms-1 Meg. ohms 40p 


THESE ARE UNBEATABLE PRICES— 
LESS THAN lp EACH INCL. V.A.T. 


BI-PAK SUPERIOR QUALITY 
LOW - NOISE CASSETTES 
Ci0, 82p C90, 4lp ©3120. §2p 
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-the lowest prices! 
BI-PAK QUALITY COMES TO AUDIO! 


AL10/AL20/AL50 
AUDIO AMPLIFIER MODULES 


The AL10, AL20 and AL30 units are 
similar in their appearance and in their 
general specification. However, careful 
selection of the plastic power devices has 
resulted in a range of output powers from 
3 to 10 watts R.M.S. 

The versatility of their design makes them 
ideal for use in record players, tape recorders, 
stereo amplifiers and cassette and cartridge 
tape players in the car and at home. 


Parameter Conditions Performance 
HARMONIC DISTORTION Po=3 WATTS f=1KHz 0-25% 
LOAD IMPEDANCE ae 8-162 
INPUT IMPEDANCE f=1KHz 100 kQ 
FREQUENCY RESPONSE @ 3dB Po=2 WATTS 50 Hz- 25K Hz 
SENSITIVITY for RATED O/P Vs=25V. RI=8Q t=1KHz 75mV. RMS 
DIMENSIONS — 3” x 24” x 1” 


The above table relates to the AL10, AL20 and AL30 
modules. The following table outlines the differences 
in their working conditions. 


Parameter AL10 AL20 AL80 
Maximum Supply Voltage 25 30 ; 30 
Power output for 2% T.H.D. 3 watts 5 watts 10 watts 
(RL = 8Qf = 1 KHz) RMS Min. RMS Min. RMS Min. 

AUDIO AMPLIFIER PRE-AMPLIFIERS 
MODULES PA 12. (Use with AL10 & AL20) £4:35 
AL 10. 3 watts RMS 22-19 .PA100. (Use with AL30 & AL50) £13°15 
AL 20. 5 watts RMS £2:59 
AL 30.. 10 watts RMS £3:01 
POWER SUPPLIES ( 
P8 12. (Use with AL10 & AL20) 88p TRANSFORMERS 


SPM 80. (Use with also AL30 & AL50) 
$£3-25 


FRONT PANELS SP 12 with Knobs 
£1:10 


T461 (Use with AL10) 1-38 z y . 15p 
T538 (Use with AL20)- £1:98 P & P 15p 
BMT80 (Use with AL30 & AL50) “9. 15 

P & P 25p 


PA 12. PRE-AMPLIFIER SPECIFICATION 


The PA 12 pre-amplifier has been designed to match into 
most budget stereo systems. It is compatible with the 
AL 10, AL 20 and AL 30 audio power amplifiers and it 
can be supplied from their associated power supplies. 
There are two stereo inputs, one has been designed for use 
with *Ceramic cartridges while the auxiliary input will 
suit most +Magnetic cartridges. Fuli details are given in 
the specification table. The four controls are, from left to 
right: Volume and on/off switch, balance, bass and treble. 
Size 152mm x 84mm x 35mm. 


Frequency response— 
20Hz — 50K Hz (—3dB) 
Bass control— 
+ 12dB at 60Hz 
Treble control— 
+ 14dB at 14K Hz 
1. Impedance 
1 Meg. ohm 
Sensitivity 300mV 
tInput 2. Impedance - 
30 K ohms 
Sensitivity 4mV 


*Input 


Look for our 
SEMICONDUCTOR ADVERTISEMENTS in 


Practical Wireless 
Wireless World 
Radio Constructor 


ALL PRICES INCLUDE V.A.T. 


The STEREO 20 


The ‘Stereo 20’ amplifier is mounted, ready wired and tested 
on a one-piece chassis measuring 20 cm x 14cm x 5:5cm. 
This compact unit comes complete with on/off switch 
volume control, balance, bass and treble controls, 
Transformer, Power supply and Power amps. 
Attractively printed front panel and match- 
ing control knobs. The ‘Stereo 20’ has been 
designed to fit into most turntable plinths 
without interfering with the mechanism or, 
alternatively, into a separate cabinet. 
Output power 20w peak. Input 1 (Cer.) 
800mV into 1M. Freq. res. 25Hz-25kHz. 
Input 2 (Aux.) 4mV into 30K. Harmonic 


distortion. Bass control + 12dB at £1 4 8 4 5 


60Hz typically 0:25% at 1 watt. 
Treble con. $14dB at 14kHz. 
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NOW WE GIVE YOU 
50w PEAK (25w R.M.S.) PLUS 
THERMAL PROTECTION! 
The NEW ALGO at 
Hi-Fi Audio Amplifier $s 
FOR ONLY £3.95 ‘ 


@ Max Heat Sink temp. 90°c. @ Thermal Feedback 

@ Frequency Response 20Hz to @ Latest Design Improvements 
0°12, Estortion @ Load—3, 4, 8 or 16 ohms 
Distortion better than 1% at © Signal to noise ratio 80dB 


1KHz @ Overall size 63mm x 105mm x 
@ Supply voltage 10-35 volts 13mm : 


Especially designed to a strict specification. Only the finest components 
have been used and the latest solid state circuitry incorporated in this 
powerful little amplifier which should satisfy the most critical A.F 


STABILISED POWER 
MODULE SPM80 


AP80 is especially designed to power 2 of the AL50 
Amplifiers, up to 15 watt (r.m.s.) per channel simul- 
taneously. This module embodies the latest components 
and circuit techniques incorporating complete short 
circuit protection. With the addition of the Mains Trans- 
former MT80, the unit will provide outputs of up to 1:5 
amps at 35 volts. Size: 63mm x 105mm x 30mm. 
These units enable you to build Audio Systems of the highest 
quality at a hitherto unobtainable price. Also ideal for many 
other applications including:—Disco, Systems, Public Address 
Intercom Units, etc. Handbook available 10p P RICE £3°25 


TRANSFORMER BMT80 £2:15 p. & p. 28p 
STEREO PRE-AMPLIFIER TYPE PA100 


Built to a specification and NOT a price, and yet still the greatest value on the market, 
the PA100 stereo pre-amplifier has been conceived from the latest circuit techniques. 
Designed for use with the AL50 power amplifier system, this quality made unit incorporates 
no less than eight silicon planar transistors, two of these are specially selected low noise 
NPN devices for use in the input stages. 

Three switched stereo inputs, and rumble and scratch filters are features of the PA100, 
which also has a STEREO/MONO switch, volume, balance and continuously variable 
bass and treble controls. 


SPECIFICATION 
Frequency Response 
Harmonic Distortion 
Inputs: 1. Tape Head 


20Hz — 20KHz + 1dB 
better than 0:1% 
1-25 mV into 50K Q 
2. Radio, Tuner 35 mV into 50K Q 
3. Magnetic P.U. 1-5 mV into 50K Q 
Allinput voltages are for an output of 250mV. Tape and P.U. inpute 
equalised to RIAA curve within + 1dB. from 20Hz to 20K Hz. 
Bass Control + 15bB at 20Hz 
Treble Control + 15dB at 20 KHz 


Filters: Rumble (High Pass) 100Hz 

Scratch (Low Pass) 8KHz 
Signal/Noise Ratio better than —65dB 
Input overload + 26dB 


+ 35. volts at 20mA 
292mm x 82mm x 35mm 


ONLY £13°15 
SPECIAL COMPLETE KIT COMPRISING 2 AL50's, 1 
SPM80, 1 BMT80 & 1 PA100 ONLY £25-30 FREE p. & p. 


Supply 
Dimensions 


Giro No. 388-7006 
Please send all orders direct to war2house and despatch department 


PAK 


P.O. BOX 6,WARE- HERTS 


Postage and packing id. 1171p. Overseas add extra for airmail. 
Minimum order 55p. Cash with order please. 


Guaranteed Satisfaction or Money Back 


DOUBLE-SIDED WALL CHART 


‘How to build and use the 
P.E. Sound Bender’ 


Centred around a simple constructed “audio modulator ° 
unit, the P.E. Sound Bender !s not just a single sound effects 
unit, but your key to a host of exciting with-it sounds. 


Just feed a music or speech signal to one input and a 
control signal to the other and you can have a tremolo, a 
frequency doubler, a ring modulator, or a voice-operated 
fader. 


Alsointhe MAYISSUE... 

FIRST STEPS IN CIRCUIT DESIGN -2 

The second article in this new series for beginners deals with the 
“parameter jungle’, input impedance and voltage gain equations. 
PLUS 

An Improved BATTERY CHARGER 

This ‘fail-safe’ design includes short-circuit, reverse-polarity, and overcharge 
protection — without adding drastically to the costs. 

ELECTRONIC FLASH METER 

Remove the chance element from flash photography with an accurate and 


simple-to-operate instrument which will cope with all normal and many 
‘abnormal exposure conditions for both black-and-white and colour photography. 


PRACTICAL 


ELECTRONICS 


MAY ISSUE ON SALE MID APRIL* 25p 


* subject to the current national industrial situation at the time of going to press 
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The items below are from the March Sup- 
plement to our 1974 Catalogue. You can 
receive this Catalogue and the next 12 
supplements by sending 66p. 


Stereo Radiogram Cabinet. Leng, bow aid Mode ti. 
Teak veneered with sliding front and tapered 
evs, Speaker spaces each end. Size approx 
tft. 2% x 15” x 15”. Probably cost over £20 to 
make. Our Price £8:10 each. We can arrange 
Jlelivery within 200 miles if you can order 10 a1 
more. 


Bush Record Player. Bush Ref. No. SRP 64. 
Separate bass and treble controls help give this 
unusually good sound quality. A suitable amplifier; 
-peaker unit converts this to full stereo. Cabinet 
~ize 72” x 162” x 18” deep. Finished in charcoal 
wrey leather cloth. Fully transistorised with 8” > 
5” speaker. Controls bass, on/off, treble ani 
volume. Socket stereo. Makers recommended 
price £27-73. Our Price $17:72. A saving of over 
¢8. Post and insurance £2. 


Erres Table Radio. Dutch made. Three waveban«- 
\L.M. & 8.) Nice size (164” x 83” x 5”) wooden 
cabinet with high gloss finish. 6” x 4” speaker 
vives better than average tone—these radios arc 
very well made from good quality components 
ind should not be confused with Hong Kong 
inakes. They recently retailed at £18 each and 
were well worth it. The ones we have are brani 
new and working but have failed final inspection 
because either they will work: only on mains or 
only on batteries. It is unlikely that the fault i- 
very much however and: we are arranging for a 
-ircuit diagram. Price £8-64 plus £1 post anu 
nsurance. 


Electric Welder. Big transformer in metal case 
with carrying handle and control switch, output 
through very heavy duty terminals. Output 
.olts 1:-9-4-25 volts max. 117 amps.—-normal! 
tnains input socket for optional foot switch. 
£19-50 plus £2 carriage up to 200 miles. A further 
tl for each 100 miles extra. 


24v 3 amp Mains Transformer. Upright mounting 
with fixing clamps, standard primary 240/200/ 
195/160—£38-50 plus 30p post and service. 


Mains Transformer. (6-5v—0--6-5v at 500 mA atm: 
lv at 1 amp). Normal tapped primary. Upright 
innounting with fixing lugs. £1-00. 


Mains Transformer. (18v—37v—-39v—-41v at. 2 amy 
vr this would function at 18v-—0-18v). Primary 
‘apped 110, 115, 127, 200, 220 and 240v selected 
hy labelled plug. Primary screen and - multi- 
‘apped. Upright mounting with fixing lugs £2-95. 


Midget Two Gangs. Tuning condenser as fitted tv 
nany Japanese and Hong Kong radios—probabl\ 
‘00pf each section with 3” spindle with terminal- 
‘ess trimmers. Price 38p. With trimmers 50p 


Ferrite Rods for aeriais, etc. The following type- 
ire ia stock Dia. 3”, 4” long 15p, 5” long 18p. 
Dia. 5/16”, 5” long 20p, 6” long 25p, 8” long 30p. 
lia. 3/8”, 4” long 20p, 5” long 25p, 6” long 3Op. 
x” long 40p: Dia. 4”, 6” long 85p: Ferrite Sla! 
3” long x 3” x 1/8th”-20p. 


Photo Resistor. Mullard type. This drops it- 
resistance from approx. 250Kohms in dark to 
only approx. 200 ohms in bright light but it i- 
mly quite small, in fact less than 3” square with: 
ivads coming out of corners on one side. Price 22p 


0-8 Ammeter. 2” square, full vision face for flus| 
‘nounting—moving iron. ideal for charge: 
75p each. 


MAINS TRANSISTOR POWER 
PACK 

Designed to operate transistor sets and amplifier: 
Adjustable output 6v., 9v., 12 volts for up tu 
'00mA (class B working). Takes the place of any 
of the following batteries: PP1, PP3, PP4, PP6, 
PP7, PP9 and others, Kit comprises: main- 
transformer rectifier, smoothing and load resistor, 
-ondensers and instructions. Real snip at only 
£1-10, plus 20p postage. 


TERMS:— Add 10% V.A.T. 

Send postage where quoted—other items 
post free if order for these items is 
£6.00, otherwise add 20p. 


J.BULL(ELECTRICAL)LTD. 


(Dept.EE) 7 Park Street, 


Croydon CRO 1YD. Callers to: 
102/103 Tamworth Rd. Croydon 
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BEAT THE 


BUDGET AT 
LIGGY'S 2001 


} Multimeter AC-DC Type U-437 
10kQ/V 2:5% precision 
A—d.c. 0:1-JA—5 ranges 
V—d.c./a.c. 2:5 to 1,000V— 
6 ranges. 
Ohms—!00 to IMQ—4 
ranges. , 
Frequency: 45-40kHz 


—2 ranges. 
TAUT SUSPENSIONS 
MOVEMENT 
Complete with. ‘steel 


case. 
ONLY £4-95 inc. VAT 
and postage. 


SPECS. . MULTIMETER 

U4324. Sensitivity 20,000 OPV 

d.c, Usually high current ranges 

amps _a.c./d.c. Voltages 

AC3 to 900V d.c. 0°6 to 1200V. 

Resistance 500 ohms—20-200- 

2,000kQ2. Transmission — level! 

—10 to. +12dB. This high 

quality instrument has diode 

protection. Complete with 

test leads, batteries, etc. 

Price only £8 incl. VAT and 

; : postage. 

ENAMELLED COPPER WIRE 

S.W.G. 16, 18, 20, 22, 24, 26, 20z reels, 26p. 

28, 30, 32, 34, 36, 38, 40, 20z reels, 36p. 

Postage |-5, 0p, 6 plus, I5p. 

ANTEX SOLDERING IRON BITS 

Chrome type for 15 watt models. 

gsin, Ysin, gin. All 26p each. Postage 5p 

MAINS. TRANSFORMER 

Eagle MT6, 6-0-6, 100M/A, 95p pius 6p P. & P. 
_. MTL2, 12-0-12,50M/A, 95p plus 10p.P& P. 

Eagle Type MT280 6-0-6, 250MA All £1-43 


MT1I50 12-0~12, 150M/A > plus I2p 
~MTI00 24-0-24, 10OM/A J P. & P. 
R/S 13V 0:5 ‘amp C.T. £1-40 
16:3V.0-3 amp C.T. plus I2p P. & P. 
Charger Types 9V, I7V. 
| Amp £1-20 


log or lin less switch (and I1kQ lin) 1-5 12 
6-10 Ifp each. 11 plus 10p ay . 
5kQ 50ka 500kQ 


_b0kQ 100kQ Imo 


25kQ 250k 2mQ 

log or lin with switch I~5 24p. 6-10 23p. II 
plus 20p. . 
dual less switch I-5 39p. 5-10 37p. 10 plus 
35p. Any mix for Quantity Prices. P. & P. 7p. 


QUALITY MONO SLIDER POTS FROM 
JAPAN ,; 
RRS /0kQO. RR6 100kQ9. RR7Z 500ko. 


. Track Length: 30mm. Fixing Centre: 50mm. 


34p each. P. & P. 5p. 

HISI6 Heavy gauge tapered copper jaw heat 
sink clip on to the leads of heat sensitive 
components to ensure that they are not 
damaged when soldering or de-soldering. 50p 
each. P. & P. 5p. 

MINI LOUDSPEAKERS 

2tin 8Q 50p. 5p P. & P. 
TP26G. 70mm 80 ohm replacement. transistor 
radio loudspeaker. 7Op. P. & P. 5p 


TURNTABLE SERVICES 


Headshells 

Garrard SP25 Mk. | & Il. Type M7 £1-10 
S.M.E. $2 Shell £2°77 
Thorens TP50 for TD!I50 £3-30 
Thorens TP60 for TDI60 ; £3-30 
Goldring PH7 for GLBS £3-80 
Head Slides Postage 5p per item 
Garrard Cl for SL75, etc. Op 


Garrard C2 for SP25 Mk III, SL95, etc. 50p 
B.S.R. for MP60, 310, 510, 610 50p 
Jockey Wheels 
Garrard SP25 Type, etc. , 55p 
McDonald MP60, etc. 50p 
Styli Diamonds for Sonotone 
9TA/HC LP/78 65p 9STA/HC LP/LP 95p 
NSW210 210 pieces, assorted nuts, screws and 
washers. 55p. P. & P. 5p. 


TRANSISTORS 
‘P. & P. 4p, 


BCIO7, 108, 109, all 9p each. Any six 50p 
’ EAGLE LT700 TRANSFORMER 


40p P.& P. 5p. 


' NEW MULLARD DATA BOOK 1973/74 


30p. P. & P. 5p. 


‘FOR SPEEDY DELIVERY OF THESE 
MINT CONDITION COMPONENTS 
PLEASE SEND C.W.O. to ZIGGY’S 2001 
ELECTRONICS CO. LTD., DEPT. E.E., 
34 MABELEY STREET, LONDON, E.9. 


All. pricés include VAT, please add postage 
where indicated. 


SINCLAIR CALCULATORS 


Cambridge Kit £23-95 (£2-80) 
Cambridge Assembled £25-95 (£3-00) 
Executive Memory £39:95 (£4: 40) 

New Sinclair Scientific £43-95 (£4-80) 


FERRANTI ZN414 

IC radio chip with data £1-20(23p). Also available 
kit of other parts to complete a radio £2-39 (40p). 
Send sae for free leaflet. Es 


SINCLAIR PROJECT 80 
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Send sae for free leaflet on new quadraphonic 
adapter for use with Project 80 £9-95 (£1 20) 


SINCLAIR 
SUPER IC 12 


6W rms power 
with 44 page 
booklet and 
printed circuit 
£2°10 (43p) 


SWANLEY IC TOMORROW 


The world's most powerful IC amplifier. Similar 
to the 1C12 but rated at 10W rms power. Supplied 
with data but no printed circuit £2-60 (47p). 


20% discount on 10 + quantities. 


DELUXE KIT FOR THE IC12 : 


Includes all parts for the printed circuit and 
volume, bass and treble controls needed to 
‘complete the mono version £1:55 (26p). Stereo 
model with balance control £3:50.(46p). 


1C1i2 POWER KIT 
Supplies 28V 0-5 Amps £2-47 (50p) 


LOUDSPEAKERS FOR THE 1C12 
5” 8 ohm £1:10 (27p). 5” x 8” 8 ohm £1:-55 (37p). 


PREAMP KITS FOR THE 1C12 


Type 1 for magnetic pickups, mics and tuners. 
Mono model £1:30 (24p). Stereo model £2-30 (34p) 
Type 2 for ceramic or crystal pickups. 

Mono 60p (17p). Stereo £1-20 (23p). 


SEND SAE FOR FREE LEAFLET ON KITS 


BATTERY > 
ELIMINATOR 
BARGAIN 


The most versatile 
battery eliminator ever 
offered. Switched output 
of 3, 44, 6, 74, 9 and 12V 
at 500 mA £3:-95 (70p) 


Other eliminators stocked: 

50mA:—6V £1:°50 (30p). 9V £1:50 (30p). 74V 
cassette type £2°25 (30p). Double 6 + 6V £2:°50 
(35p). 9 + 9V £2-50 (35p). 


500mA:—Higher current deluxe models. 6, 7+ 
or 9V (state which) £2-85 (50p). 


S-DECS AND T-DECS 


S-DEC £1-98 (31p) 
T-DEC £3-63 (47p) 
u-DEC A £3-99 (5ip) 
u-DEC B £6-99 (81p) 


IC carriers:— 
16 dil:—plain 81p (15p). With socket £1-77 (25p). 
10 TO5:—plain 78p (15p). With socket £1 - 68 (24p). 
Experiment guides:—A £1-50 (26p), B £1-77(29p), 
C 90p (15p), D £2°40 (35p). E £4-20 (53p). 


ZIPPY CABINETS 


Attractive plastic instrument cases in 4 sizes. 
80 x 50 x 30mm 60p (25p). 115 x 65 x 40mm 87p (30p). 
155 x 90 x 50mm £1-20 (35p). 210 x 125 x 70mm 

£1-80 (45p) 


ECONOMICAL QUADRAPHONICS 

£9-95 (£1:30) 
Complete self contained matrix: quadraphonic 
synthesizer In attractive cabinet. Just feed output 
of ordinary stereo hi-fi into it and hook up to 4 
speakers to obtain the latest experience in sound 
Send sae for free leaflet. 


SWANLEY ELECTRONICS 


PO BOX 68, SWANLEY, 
KENT BR8 8TQ. 


Please add the sum shown in brackets after the 
price to cover the cost of post and VAT. Official 
credit orders from schools etc. welcome. 


No VAT charged on overseas orders. 
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Everyday Electronics Classified Advertisements 


RATES: 9p per word (minimum 12 words). Box No. 20p. extra. Semi-display—£6-00 per single column inch. Advertisements must be prepaid 


and addressed to Classified Advertisement Department, 
Farringdon Street, London EC4A 4AD. 


“EVERYDAY ELECTRONICS,” I.P.C. Magazines Ltd., Fleetway House, 


EDUCATIONAL 


CITY & GUILDS EXAMINATIONS. 
Make sure you succeed with an ICS 
home study course for C&G Electrical 
Installations, Telecommunications, 
Technicians and Radio Amateurs. Free 
details from:—lInternational Corres- 
pondence Schools, Dept. 731F, Inter- 
text House, London SW8 4UJ. 


COLOUR TV SERVICING. Make the 
most of the current boom. Learn the 
technique of servicing Colour & Mono 
TV sets through new home study 
courses, approved by leading manufac- 
turers. Also radio and audio courses. 
Free details from:—lInternational Cor- 
respondence Schools, Dept. 731F2, 
Intertext House London SW8 4UJ. 


TECHNICAL TRAINING. Get the quali- 
fications you need to_ succeed. Home 
study courses in Electronics and 
Electrical Engineering, Maintenance, 
Radio, TV, Audio, Computer Engineer- 
ing & Programming. Also self build 
radio kits. Free details from:— Inter- 
national Correspondence Schools, 
Dept. 731F3, Intertext House, London 
SW8 4UJ. 


RECEIVERS and COMPONENTS 


COMPONENTS GALORE. Pack of 500 

mixed components manufacturers sur- 

hah plus once used. Pack includes 
esistors, carbon and W.W., capaci- 

tors various, transistors, diodes, trim- 

mers, potentiometers etc. Send £1+10p 
p. and p c.w.o. to CALEDONIAN COM- 

PONENTS, Strathore Road, Thornton, 
ife 


TUNBRIDGE WELLS, © components 
from Teleservice, 108 Camden Road, 
a Wells, Kent. Telephone 


7LB ASSORTED COMPONENTS £1-65 c.p. 
2LB ASSORTED COMPUTER gee 


5 C.p. 

3 ASS. M.C. METERS 2”-3” £1:-15 (oan. 
SILICON DIODES 650V 14A. 35p (5p). 
COMPUTER PANELS 5-BC108, Diodes 4-55p 
(10p). LARGE PANELS, average 40 transistors, 
loads of hi-stabs, etc. 85p (25p). 
yall CLAD PAX. PANELS 54” x 54” 
VALUPAKS-—from 25 to 75p. Send 10p for lists 
of these and panels etc. Refund on purchase. 

-J.W.B. RADIO 
2 Barnfield Crescent, Sale, Cheshire M33 1NL 
Postage in brackets Mail order only 


SPECIAL PACK of components, 25 
resistors, 10 diodes, 20 capacitors, all 
tested and guaranteed. Also contains 
20 transistors, untested manufacturers 
rejects. Send 50p to Felectronics, 6 
The Grassing, Carlisle. 


____ SERVICE SHEETS 


SERVICE SH SHEETS for Televisions, 
Radios, Transistors, Record Players, 
Tape Recorders, etc., from 5p with 
free Fault-Finding Guide. Over 10,000 
models available. S.A.E. enquiries. 
Catalogue 20p and S.A.E. Hamilton 
Radio, 47 Bohemia Road, St. Leonards, 
Sussex. Telephone Hastings 429066. 


MISCELLANEOUS 


BATTERY ELIMINATOR KITS. Our 
well-known Mini Mains Pack Kits now 
complete with drilled insulated base 
32 x 55mm. Fits into space of most 
large transistor batteries. Easy wiring 
instructions. Safe, silent mains trans- 
former, silicon rects, smoothing capa- 
citor, all top grade. For any ONE of 
these voltages (state which): 3V, 
30U0mMA max.; 6V, 180mA; 9V, 120mA; 
18V. 60mA. 1:50 VAT ‘included. By 
mail only, UK post 5p. Amatronix Ltd., 
396 Selsdon Rd., South Croydon, Sur- 
rey CR2 ODE. 
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DESOLDERING BRAID direct from 
manufacturers. Removes components 
from printed panels in seconds. Non- 
corrosive. Hang-up cards containing 
5 feet. 40p V.A.T. paid. Postage 5p any 
quantity. Ashleys, 91 Vale Road, Ash 
Vale, Surrey. 


RADIO & TELEVISION AERIAL BOOS. 
TERS £2-95p, five television valves 45p. 
5S0p bargain transistor packs, bargain 
£1 resistor and capacitor packs. UHF- 
VHF televisions £7:50, carr. £1-50 
S.A.E. for 3 leaflets. ELECTRON C 
MAIL ORDER (BURY) LTD., Bridge 
Street, Ramsbottom, Bury, Lancs. 


STYLI. Finest quality for most Crystal 
and Magnetic Cartridges: Double- 
Diamond, Diamond/Sapphire, Double 
Sapphire, Sapphire, at lowest prices. 
Quick Service. FREE LIST sent for 
S.A.E. FELSTEAD ELECTRONICS 
(EE) LONGLEY LANE, GATLEY, 
CHEADLE, CHESHIRE SK8 4EE. 


WIRE 


P.V.C. Insulated 24 


H.C. Copper, 


A.W.G. (0:2 m.m.2) in P.V.C. Colours 
Black, Yellow, Blue or White. Reels 
80zs £0-:95; 1lb £1:80; 2ibs £3-50; 4ibs 


£6:75 including VAT and postage 
larger Reels available C.W.O. 

-H. A. WAINWRIGHT & CO. LTD., 
9A Farncombe Street, Farncombe, 
Godalming, Surrey. - 

Tel: Godalming 23545. 
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FO 
EVERY 
DIY MAN 


This Solan Gun is a MUST 
for D.I.Y. Men, Motorists, 
Mechanics, etc. <A _ rugged, 
strong construction that will 
last a lifetime. Now you can 
do all those repairs that 
would normally cost you £’s 
at any electrical shop. Voltage 240. AC. 50c/s. LIMITED 
QUANTITY AVAILABLE. Similar product sells at 
£4:50. C.W.O. Immediate despatch. Refund if not 
delighted. 

V.G.S. INTERNATIONAL (SGEIO) 

Pickworth. Sleaford, Lincolnshire. 


LOUDSPEAKERS 


Speakers, kits and 

\ cabinets for D.LY., 
Hi Fi, P.A., Disco, 
etc. by EMI, Fane, 
Goodmans, 
Baker, Elac, 


Richard Allan, 
Wharfedale, etc. 
Send for free 
booklet“ Choosing 
a speaker’’ 


WILMSLOW AUDIO 
Dept. H. Swan Works, Bank Square, 
Wilmslow, Cheshire SK9 IHF 
Tel. Wilmslow 29599 


kits. Send S.A.E._ to 


12 VOLT 
FLUORESCENT LIGHTS 


(As illustrated by. Thorn A. 


Beat power cuts, be indepen ; 
Caravans, Tent, Emergency Lighting, etc. 


Works anywhere where 12V is available. 
Guaranteed for six months, READY TO. 
USE at:— 

post ine. 
12 ins 8watt £4 jas vat 
SALOP ELECTRONICS 
23 Wyle Cop 


Shrewsbury, for lists or 
Shropshire. Enquiries Large S.A.E. 


Tel. Shrewsbury 53206 


Callers 
welcome 


BEGINNERS, we exist for you. In- 
struction, components, constructional 
Electrolern, 
Lyburn Lodge, Nomansland, Wiltshire. 


FIBRE OPTICS—OPTIKIT 103 contains 
2m. Crofon 1610, 64 Strand Light Conduit 
pius 5 metres each FP20, FP40, FP60 Plastic 
Monofibre (diameter 0-5, 1-0, 1-5 mm). 
Price £4-84 including booklet, pp., VAT. 
FIBRE OPTIC SUPPLIERS, (EE), P.O. Box 
702, London WIO 6SL. 


2N5777 SILICON PHOTODARLING- 
TON AMPLIFIER sensitive light detector, 
much superior to CdS light cell. Price | off 
55p, 5 of £2-53 inc. data, VAT, pp. FIBRE 
OPTIC SUPPLIERS, (EE), P.O. Box 702, 
London WI1O0 6SL. 


RED LIGHT EMITTING DIODES 
MLED 500 in TO92 case, MV54 miniature 
(2 mm). Price (both types) 5 for £1-10 inc. 
data, VAT, pp. FIBRE OPTIC SUPPLIERS, 
(EE), P.O. Box 702, London WIO 6SL. 


NEW PRODUCTS. Panel mounting 
holders for ORP12 L.D.Rs. in polished 
aluminium 25p. Control knobs 11/16 
dia. in aluminium with colour coded 
ends 18p, state colour. Any turned 
part supplied. 7p for list. Post 10p. 
Electro-Mech Products, 7 Chantry 
Avenue, Bideford, Devon. 


7ib BARGAIN PARGELS. 


Hundreds of new resistors, capacitors, pots, 
switches. Also crystals, computer panels & 
loads of odds & ends. Only £1-65 (40p) 


VERSATILE POWER UNIT 


Contains Mains Transformer, 2A Thermal Cut- 
Out and Bridge Rect. Will give 1-7-10-5V output 
with 2 extra capacitors (provided). Ideal for Nick- 
Cad Battery Charger, 5V TTL supply, Cassette 
or Radio, etc. Brand new with information 
87p (20p). 


SW TAPE AMPLIFIERS 


Very sensitive 4 valve amplifier with tone & 
volume controls giving 3 watts into 3 ohms. 
Only £1-65 (40p); Also available in cabinet with 
7x4” speaker and non-standard tape deck. 
Mains operated, fully tested. £3 (£1 up to 200 
miles, £1:20 over) Suitable cassette £1 (30p). 
Spare head 30p. 


FERRIC CHLORIDE 


Anhydrous to mil-spec. 1lb 50p (20p) 3lb £1:20 
Cop). 10lb £3-50 (60p). 

PLUS COMPONENTS: 500 asstd resistors 
rs veony, 300 capacitors all types £1 (30p); 25 10X 
crystals 75p (30p); 40 asstd..pots £1 (30p). 

Hak git Sb la te ek i) Vignes 
, small 


GREENWELD ELEGTRONIGS (EEN 


af ita Way, West Wickham, Kent, 
Shops at 21 Deptford Broadway, SE8, 

Tel 01-692 2009 & 38 Lower Addiscombe Rd, 
Croydon. 
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DON’T LOOK 


unless you can resist the temptation to 

get these super ‘attention-getters’: 

¥%& Pocket-sized MAXI-VOLT Big 
dinch Spark Generator (instant 
15,000 volts!). Ready-made, needs 
no batteries. Carry it around any- 
where. Only weighs about 3 oz. 
(85g.) send £1°35 for your Maxi- 
Volt now! 

% Unique TRANSMITTER/RE- 
CEIVER Kit. No licence examina- 
tions or tests required to operate 
this transistorised equipment. Easy 
to build. Get transmitting. Send 
£5-°90 for yours now! 

sxe Psychedelic MINI-STROBE Kit. 
Take a pocket-sized lightning storm 
to Disco’s and parties. ‘Brain-freeze’ 
"em with vari-speed stop-motion 
flashes. Includes super case too. 
Send £2°20 now! 

(All prices include V.A.T., packing, 
and postage.) 

Send remittance to: 

BOFFIN PROJECTS, 

4 CUNLIFFE ROAD, 
STONELEIGH, EWELL, SURREY 
(Mail order U.K. only) 

Or for more details, send [5p for lists, 

plus free design project sheet. 


CONSTRUCTION AIDS. Screws, nuts, 
spacers, etc., in small quantities. 
Aluminium panels punched to spec. or 
plain sheet supplied. Fascia panels 
etched aluminium to individual re- 
quirements. Printed circuit boards- 
masters, negatives and boards, one- 
off or small numbers. Send 6p for list. 
RAMAR CONSTRUCTOR SERVICES, 
29 Shelbourne’ Road, Stratford-on- 
Avon, Warks. 


AUDIO 
EFFECTS 


SUPER “FUZZ" UNIT KIT. CONNECTS © 


BETWEEN GUITAR & AMPLIFIER. OPER- 
ATES FROM 9v BATTERY (not supplied). 
ALL COMPONENTS AND PRINTED CIRCUIT 
BOARD WITH FULL INSTRUCTIONS. KIT 
PRICE: £2°86 post paid. 


CREATE "PHASE" EFFECT ON YOUR 
RECORDS, TAPES ETC., UNIQUE CIRCUITRY 
ENABLES YOU TO CREATE PHASE 
EFFECT AT THE TURN OF A KNOB. OPER- 
ATES FROM 9v BATTERY (not supplied) 
COMPLETE KIT OF COMPONENTS WITH 
PRINTED CIRCUIT BOARD & FULL INSTRUC- 
TIONS. KIT PRICE: £2°86 post paid. 


MAIL ORDER ONLY. 
S.A.E. ALL ENQUIRIES. 


DABAR 
ELECTRONIC 
PRODUCTS 


98a, LICHFIELD STREET, 
WALSALL, STAFFS. WS1 1UZ 


FROM 


FAIRCHILD 
a 


A703. TO-78 
MA706A DIPP 
UA706B DIPP 
A720 DIP 
A732 DIP 
A739 DIP 
HA749 TO-78 
A753 —ODIP 
CA3075 DIP 


Price ea 


RF-IF Amp — £0.94 
2.5W Audio Amp - £2.14 
5.0W Audio Amp £2.39 
AM Radio Cct . £1.20 
FM Stereo Decoder £1.14 
Dual Low Noise Pre-Amp £1.45 
Dual Audio Pre-Amp £1.28 
FM Gain Block £1.19 
FM-1F Amp £1.07 


Complete circuit connection diagram and characteristics 
supplied free with each circuit type. 
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INSTRUMENTAL 


VEROSTRIP 


LENGTH 8°5” 


WIDTH 1°5” 
Available from your Local Retailer 


0-1 and 0°15 pitch Vero Strip is 
suitable for all applications where 
Tag Boards can be used. 


Vere 


VERO ELECTRONICS LTD. 
INDUSTRIAL ESTATE 
CHANDLERS FORD HANTS. | 


A FULL RANGE OF RADIO 
AND AUDIO INTEGRATED 
CIRCUITS GUARANTEED TO 
MANUFACTURER'S FULL 
SPECIFICATIONS. 


Please send cash with order. Prices 
include VAT. P& P for U.K. 1712p 
per order. Overseas add airmail 
charge. 


Send this coupon and 4” x 9” 
stamped addressed envelope 
for comprehensive free price 
list. | 

Please print 


89—91 Wardour St., London, W1V 3TF. 


YATES ELECTRONICS SiN, Tiaese,  BPar care panes 
(FLITWICK) LTD 


Catalogue which contains data sheets for most of the 
components listed will be sent free on request. 
(Op stamp appreciated. 


DEPT. EE, ELSTOW STORAGE DEPT. Callers Welcome Mon. to Sat. 9 a.m. 5 p.m. 


STON HARDWICK, 0 
KEMPSTON HARD PLEASE ADD 10% VAT 


RESISTORS : MULLARD POLYESTER CAPACITORS C296 SERIES 
W Iskra high stability carbon film—very low noise—capless construction. |°400V: 0-OOIl uF, 0-O00I5uF, 0°0022uF, 0:0033uF, 0-0047uF, 2ip. 0:0068uF, 0-OluF, 
W Mullard CR25 carbon film—very small body size 7°5 x 2:5 mm.] 0:015uF, 0:022uF, 0-033uF, 3p. 0°047uF, 0:-068uF, O-luF, 4p. O-15uF, 6p. 0° 22uF, 
W 2% ELECTROSIL TRS. ' : 7ip. 0°33uF, lip. 0°47uF, 3p. : 
Power Values Price 160V: 0-OluF, O-O15uF, 0-022uF, 0-033uF, 0-047uF, 0: 068uF, 3p. O° IuF, 3p. 0° 15uF, 
watts Tolerance Range available 1-99 100+ | 4ip. 0°22uF, Sp. 0:33uF, 6p. 0°47uF, Tip. 0-68uF, lip. t-OuF, 83p. 
13g) be he eter ae ip 0:32 | MULLARD POLYESTER CAPACITORS C280 SERIES 
z 27 10 art 2 E24 $55 35 250V P.C. mounting: O-OluF, 0°O15uF, 0°022uF, 3p. 0°033uF, 0°-047uF, 0°068uF, 
+ dp O-1M Q P 0-95 | 34> O° LuF, 4p. 0-I5uF, 0-22uF, 5p. 0-33uF, 6tp. 0-47uF, Bip. 0-68uF, Ip. 1-OuF, 
: 1047 Wea ay i: 0.95 | 13p. |:5uF, 20p. 2-2uF, 24p. 
4 10% 1o-l0Q EI2 6p 5-5p| MYLAR FILM CAPACITORS 100V | CERAMIC DISC CAPACITORS 
Quantity price applies for any selection. Ignore fractions on total order. | 0°O00IuF, 0°002uF, 0-005uF, O-OluF, O-O2uF, | !O00pF to 10,000pF, 2p each. 


2tp. 0°04uF, 0-O5uF, 0-068uF, O-luF, 3ip. | 


DEVELOPMENT PACK 


0-5 watt 5% Iskra resistors 5 off each value 4:72 to IMQ. ELECTROLYTIC CAPACITORS 

EI2 pack 3 5 resistors £2:40. E24 pack 650 resistors £4-70. (UF/v) 1/63, 1-5/63, 2-2/63, 3-3/63, 4-7/63, 6:8/40, 6-8/63, 10/25, 10/63, 15/16, 15/40, 
15/63, 22/10, 22/25, 22/63, 33/6°3, 33/16, 33/40, 47/4, 47/10, 47/25, 47/40, 68/6-3, 
68/16, 100/4, 100/10, 100/25, 150/6-3, 150/16, 220/4, 220/6-3, 220/16, 330/4, 6p. 47/63> 

POTENTIONR TERS 100/40, 150/25, 220/25, 330/10, 470/6°3, 7p. 68/63, 150/40, 220/40, 330/16, 1000/4, 10p, 

Eichsn track Sha ce SG: lak Be take the 470/10, 680/6- 3, Ip. 100/63, 150/63, 220/63, 1000/10, 12p. 470/25, 680/16, 1500/6-3, 13p. 

Single, 12p. Dual gang (stereo), 40p. Single D.P. switch, 24p. 470/40, 680/25, 1000/16, 1500/10, 2200/6°3, I8p. 330/63, 680/40, 1000/25, 1500/16, 


2200/10, 3300/6: 3, 4700/4, 2Ip. 


SKELETON PRESET POTENTIOMETERS | : 
Linear: 100, 250, 5009 and decades to 5M. Horizontal or vertical P.C. SOLIS vA Tae ee CN ae see 22uF 16V 2p 
Subimietare Ow. & ini 0-22uF 35V 4°7uF 35V 33uF 10V 

-miniature 0:I1W, 5p each. Miniature 0°25W, 7p each. 0:47uF 35V 6-8uF 25V 47uF 6-3V 
ACI07 15p| AFI26 20p) BFII5 25p|OC42 12p, 2N3707 12p 
Rein el aeia See Laces are eeu. (22 anes el 6 wis] Sond Rk tee eee aed ao 
AC1I28 Isp AFI80 40p BFI78 32p OC70 12D 2N3710 lip 24 x 33 22p 6p Standard anointed 18p ee Mie ingulated 125 
ACI3!1 I2p] AFIS! 40p|BFI79 32p|OC7! 12p/2N37I!I Tip : e7 24p 24p Stereo screened 40p 3:5mm screened 18p 
ACI32 12p|BCI07 12p| BFI80 32p|OC72 =12p | 2N3819  32p| 3% * 2 ae ae Standard socket 20p 2:5mm socket lip 
Aciay aap | Beles Uae [eros tap| cen [28 | aNasse doe] 17 <2) fap Bip] Stree socket Bap 3: 8mm socks Hp 

Pp p Pp p p 

ACI88 22p|BCI47 12p|BFI95 14p|2N2646 60p | 2N4289 20p 17 BY tain) 100p ie D.IL.N. PLUGS AND SOCKETS | 
ADI40 50p|.BCI48 12p| BFI97 5p | 2N2904 20p | 40360 35p| 5 * 32% a roa 2 pin, 3 pin, 5 pin 180°, 5 pin 240°, 6 pin 
ADI49 45p|BCI49 12p|BF200 32p/2N2926 10p/| 40361 35p| j5 * si (plain) = ae Plug I2p. Socket 8p. 
ADI61 33p/]BCI57 4p; BFY50 20p | 2N3054 58p | 40362 40p 2 P P 4 way screened cable, 25p/metre. 


ADI62 36p/|BCI58 I4p|BFY5! 20p/|2N3055 60p| 40408 40p ai cn 33 eee) — Up 6 way screened cable, 20p/metre. 

AFII4 20p,BCI59 4p] BFY52 20p|2N3702 3p | ZTXI08 I5p Bin insertion ton! Sip 52 

Bee con Boley FaB | BLO 225p | 2N3703 tap | ZT%300 ISP | Spot face cutter 42p 42p | BATTERY ELIMINATOR £1.50 
P Pp p p p : . . 

AFII7 20p | BDI32.- 75p | OC28 50p | 2N3705 12p| ZTX500 I5p Pkt. 50 pins 20p 20p °%9V mains power supply. Same size as PP9 battery. 

AFII8 38p!BDI33 75p|0OC35 50p|2N3706 IIp| ZXT503 20p 


LARGE (CAN) ELECTROLYTICS 


ZENER DIODES WIRE WOUND POTS. 3W. 10. 25 1600uF 64V 74p 2500uF 64V 80p 4500uF I6V 50p 

y De cr 2500uF 40V 74p 2800uF 100V £3-20 4500uF 25V £1-68 
400mW 5% 3°3V to 30V, I2p. 50 and decades to 100k, 45p. 2500uF 50V 58p 3200uF 16V 50p 5000uF SOV £1-10 
DIODES HIGH VOLTAGE TUBULAR CAPACITORS—!1,000 VOLT 
RECTIFIER SIGNAL O-Olu P 0-047uF = 13p 0-22uF  20p 
1N4001 50V lA 7p | OA90 5p | POLYSTYRENE CAPACITORS 160V 21% 
IN4002 100V 1A 8p | OAYI 5p | |OpF to 1,000pF EI2 Series Values, 4p each. 
1N4006 800V 1A 10p | IN4148 5p 
1N4007 1000V 1A 10p | BAI14 8p | SMOKE AND COMBUSTIBLE GAS DETECTOR—GDI 


The GDI is the world’s first semiconductor that can convert a concentration of gas 
or smoke into an electrical signal. The sensor decreases its electrical resistance when 


SLIDER POTENTIOMETERS BRUSHED it absorbs deoxidizing or combustible gases such as hydrogen, carbon monoxide, 
ALUMINIUM methane, propane, alcohol, North Sea gas, as well as carbon-dust containing air or 
86mm x Imm x 16mm, length of track 59mm. eine ate i emake. Ths decrease is usually ures enough te iP utilized without amplification. 
: in x 6in, 25p u etails and circuits are supplied with eac etector. 
DUAL GANG, I0K +.10K etc. log. or lin. 60p. 12 in x 24in, 10p Detector GDI, £2. Kit of parts for detectors including GDI and P.C. board but 
NOB FOR ABOVE, I2p. in x 2in, 7p excluding case. Mains operated detector £5-20. or attery operated audible 
as " ee f alarm £7°30. As above for PP9 battery, £6°40. 


FRONT PANEL, 65p. THYRISTORS 

2N5060 50V 0-8A 65p | PRINTED BOARD MARKER 97p 
18 Gauge panel I2in x 4in with slots cut for use | 2N5064 200V 0:8A 80p | Draw the planned circuit onto a copper laminate board with the P.C. Pen, allow to 
with slider pots. Grey or matt black finish com-| 106F 50V 4A 55p/] dry, and immerse the board in the etchant. On removal the circuit remains in high 
plete with fixings for 4 pots. 106D 400V 4A 80p } relief. 


ee EULA LLL LLL LLL LULU LEU ELL U UU CCU 
PARKERS SHEET 


METAL FOLDING 


HILT AS 


{LHL LLY 


If you have difficulty in obtaining 


il 


Hi 


MACHINES EVERYDAY 
HEAVY VICE = 
MODELS e ELECTRONICS 
With Bevelled Former Bars oe" = 
No. |. Capacity 18 gauge mild steel x 36in. wide ... £21-00 carr. free 
No. 2. Capacity 18 gauge mild steel x 24in. wide ... £15-00 carr. free P 
No. 3. Capacity 16 gauge mild steel x I8in. wide ... £15-00 carr. free Please place a regular order with your newsagent or send 


Also new bench models. Capacities 36in. x 18 gauge £40-00 24 in. x 16 

gauge £38:00. Carriage free. Add 10% VAT to total price of machine. 

End folding attachments for radio chassis, tray and box making. Steel angle 

36” model, 40p per ft. Other models 30p. The two smaller models will form T 

flanges. As supplied to Government Departments. Universities, Hospitals. ower House, Southampton Street, 
One year’s guarantee. Money refunded if not satisfied. Send for details. London, WC2E 9IQX | 

A. B. PARKER, Foldi Machine Works, sa 

Upper George St., itagimanduike, varle, Heckmondwike 403997 ETT UICHLUNUULUTULLCWUALREITULULLTHEUUULUGEOLULLETECUUCLGEECUULCALOUOLUACOCCUUUULGGUCUUCATOCELUUTAASOUOUCAGEOCUULUACOUULUAHHOUUUERCLGHLOU CGH 
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I year’s subscription (£2-95) to:— 


Subscription Department, Everyday Electronics 
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engineer a 
better future 


find out how 
in just 2 minutes 


That’s how long it will take you to fill in the coupon. Mail 
it to B.I.E.T. ana we’ll send you full details and a free 
book. B.L.E.T. has successfully trained thousands of men at 
home - equipped them for higher pay and better, more inter- 
esting jobs. We can do as much for YOU. A low-cost B.I.E.T. 
home study course gets results fast - makes learning easier 
and something to look forward to. There are no books to buy 
and you can pay-as-you-learn. 


Why not do the thing that really interests you? Without losing a 
day’s pay, you could quietly turn yourself into something of an 
expert. Complete the coupon (or write if you prefer not to cut the 
page). No obligation and nobody will call on you... but it could be 
the best thing you ever did. 


Others have done it, so can you 


“Yesterday I received a letter from the Institution informing that my 
application for Associate Membership had been approved. I can honestly 
say that this has been the best value for money I have ever obtained —a 
view echoed by two colleagues who recently commenced the course’’.— 
Student D.I.B., Yorks. 

‘Completing your course, meant going from a job I detested to a job 
that I love, with unlimited prospects’’.—Student J.A.O. Dublin. 

‘““My training with B.I.E.T. quickly changed my earning capacity and, 
in the next few years, my earnings increased fourfold’? —Student 
C.C.P., Bucks. 


FINO OUT FOR YOURSELF 


These letters — and there are many more on file at Aldermaston Cuurt 
— speak of the rewards that come to the man who has given himself 
the specialised know-how employers seek. There’s no surer way of 
getting ahead or of opening up new opportunities for yourself. It 


will cost you a stamp to find out how we can help you. Write to | 


B.LE.T. Dept. BEE!, Aldermaston Court, Reading RG7 4PF. 


Practical Radio & Electronics 
Certificate course includes a 
learn while you build 

3 transistor radio kit. 
Everything you need to know 
about Radio & 
Electronics 
maintenance and 
repairs for a spare 
time income and 

a career fora 

better future. 


—— moms CUT OUT THIS COUPONS: omen ams ax 
Tick or state subject of interest. 


ql Post to address below. i 
MECHANICAL DRAUGHTSMANSHIP A.B.T. Clerk of 
Society of Institute of Works Oo i 
Fingineers— Engineering Construction _ 
A.M.S.E.(Mech.) O Designers Surveyors Insti- 
Institute of (A.M.I.E.D.) oO tute—L.C.S.I. O] A 
‘Engineers & General CITY & GUILDS 
Technicians DraughtsmanshipO General Building 
(A.M.I.E.) O Elec. Draughts- (all branches) 0 
CITY & GUILDS manship Heating & Vent. O 
Gen.Mech.Eng. O Architectural Inst. Clerk of A 
Maintenance Eng. DraughtsmanshipO Works ; C 
Welding O Technical Site Surveying D 
Gen. DieselEng. O Drawing O HealthEngineer- _ J 
Sheet Metal Work ing 
Eng.Inspection O RADIO & TELE- RoadConstruc- _ 4 
Eng. Metallurgy COMMUNICATIONS tion 
CITY & GUILDS Quantities, 
ELECTRICAL & Radio TV)" Estimates oO ql 
ELECTRONIC Wicoimon ce — Hydraulics a5 
f Society of CITY &GUILDS StructuralEng. O 
Engineers— Telecoms E 
A.M.S.E.(Elec.) O a. = 
CITY & GUILDS re meio EN" =” GENERAL 
Gen. Electrical i Agricultural Eng.O 
3 i — Radio Amateurs Cc ilofE 
Engineering O Fram 4 ouncil of hng. 
Electrical : bao = Institutions 0 
: _ RadioServicing O Sci = 
Installations TV Servicing = arm Science O 
ElectricalMaths O @ojour TV a Plastics Oo 
| ee 
ectronics Oo " 
: = AUTOMOBILE & Supplementary 
Eng. 
precincts AERONAUTICAL © coursesfor Nat. 
& Electronics eee Certificates. 
i i otor Industry 
ialdetaslin Hl A.M.LI. oO H 
MANAGEMENT & en ope c 
PRODUCTION fl 
Institute of Cost Auto Eng. G C E 
& Management Gen.AutoEng. OQ aan i 
Acctnts. oO MotorMechanics 0 | — choose from 
Computer Auto Diesel Eng. 58 ‘0’ & ‘A’ 
Programming oO GarageM’ment. O fl 
WorksM’ment. O ARB Acro mnsi- | level subjects. 
Work Study O neering Certs. O 
Gen. Production Gen. AeroEng. 0 
Eng. fi 
Estimating & CONSTRUCTIONAL ; 
Planning O Society of 
Storekeeping O Engineers— Coaching for many 
Management A.M.S.E. (Civ.) O exams, including ; 
Skills O Institute of Build- 1&G 
i Quality Control O ing—L.I.O.B. Oo E 


| BETTER TOMORROW |} 
re B.LE.T., Dept. BEEI- 


QN i 
| Aldermaston Court, Reading RG7 4PF | BEE! ff 


Le a ne Ae ees ar ee A 
Block Capitals Please 
F PID DRESS © wscitreccesnstceneticerateahinnnetacadneGun aan iene Rea ed f 
fi OTHER SUBJECTS. .snsssnmnsnsnsmsnnnnnnnninninnnnnnnnnnanintunnunnunnnse E 
i ba lesseiS loach inspec eraeettage pecs doeatseasterapaeincketseac WOE cecccs i 
R Accredited by C.A.C.C. Member of A.B.C.C. | 


BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY 


Published approximately the third Friday of each month by IPC Magazines Ltd., Fleetway House, Farringdon Street, London, E.C.4 4AD. Printed in England by Index Printers Ltd., 
Dunstable, Beds. Sole Agents for Australia and New Zealand—Gordon & Gotch (A/Sia) Ltd. South Africa—Central News Agency Ltd. Publisher’s Subscription Rate (including postage): 
For one year to any part of the world £2:95. Everyday Electronics is sold subject to the following conditions, namely that it shall not, without the written consent of the Publishers first 
given, be lent, resold, hired out or otherwise disposed of by way of Trade at more than tne recommended selling price shown on the cover, and that it shall not be lent, resold or hired out 
or otherwise disposed of in a mutilated condition or in any unauthorised cover by way of Trade, or affixed to or as part of any publication or advertising, literary or pictorial matter 


whatsoever. 


@ You pay less 
VAT with Henry’s 
Low Prices 


inet 154” x 22” 
low field transformer. 
Glass PC Panel, complete chassis 
work. Now available built and tested as well as in 
kit form. HIGH QUALITY & STABILITY ARE 
PREDOMINATE FEATURES — DEVELOPED BY 
TEXAS ENGINEERS FOR PERFORMANCE, 


RELIABILITY AND EASE OF CONSTRUCTION. — 


FACILITIES. OnJoff switch indicator, headphones 
socket, separate treble, bass, volume and balance 
controls, scratch and rumble filters, mono/stereo 
switch, input selector: Mag. P.U., Radio Tuner, 


Aux. Can be altered for Mic., Tape, Tape-head, etc. 


Constructional details Ref. No 2 


30p. Distributed by Henry’s throughout UK. FREE—Teak cabinet with cage kit. 


Now built and used by thousands 
of satisfied customers. 
slim design overall size in cab- 
x 63”. 6-IC’s, 10 
transistors, stabilisers Gardners 
Fibre 


BUILD THE 


TEXAN 


20 + 20 WATT IC 
STEREO AMPLIFIER 


Features 


DON'T RELY ON YOUR MEMORY 
BUY NOW AT BARGAIN PRICES 


Hi Fi and Transistors — Up to date 
Brochures on request 


HENELEG 
STEREO FM TUNER 


FM tuner. Features variable capacity 
diode tuning, stabiliser power 
supply, IC Decoder, high gain 
low noise. IF stages. LED indica- 
1972 tors. Tuning meter, AFC, easy 
to construct and use. Mains 
operated. Slim modern de- 
sign with fibre glass PC, teak 
cabinet, etc. Available as a 

kit to build or ready built. 
Overall size 8” x 23” x 62”. Pro- 
duced to give high performance 
with a realistic price. (Parts list and 
constructional details Ref. No. 5 30p). 
Henry’s are sole distributors UK and 


As featured by 
Practical Wireless 


Kit PRICE £21 -00 (+ vat 


and tes 


or built 


A completely new high stability stereo 


Europe. 


£24.95 (+ vat 


ted 


Kit (+VAT +50p or built “ (+ VAT + 50p LIVING SOUND LOW NOISE TOP QUALITY CASSETTES 
one carr packing) and touted sia wai MADE BY EMI TAPES LTD. TO INTERNATIONAL 
is Ia tas STANDARDS ESPECIALLY FOR HENRY’S. | 

ALL POST PAID LESS THAN 4 REC. PRICES COMPLETE 
EARN YOURSELF EASY WITH LIBRARY CASES 
MONEY, WITH 3 for 6 for 10 for 25 for J aS 

. . 40 4 Pegs 

PORTABLE DISCO ee ES Hao | as | 23 | ATs (Ce 
EQUIPMENT DECCA KELLY Ci20 £€1-80 | £3-45 | £5-45 | £13-45 : 


DISCO MINI A complete portable 
disco, fitted mixer/preamp, 2 decks all 


facilities. 98-50 
As above but with Slider Controls £118-50 
190 watt amplifier for above £49 -50 
SDLS 100 watt mixer/amplifier with 

slider controls £69 -00 
R50 50 watt mixer/amplifier £49 -50 
R100 100 watt mixer/amplifier £57 -50 


DISCO AMP 100 watt mixer/amplifier £73- 
Northcourt: 
400 40 watt mixer/amp £37- 
800 80 watt mixer/amp £4. 
DISCO MIXER/PREAMPLIFIERS 
(OP for up to 6-100 watt amplifiers) 249 


SDLI (rotary controls) 50 
SDLII (slider controls) £58 -50 
DISCO VOX (slider controls) the 
cemplete disco preamp £72.-00 
DJI0O 100 watt power amplifier for 

above 50 
DJ30L Mk il 3 channel 3kw sound to 

light £41 -25 
DJ30L Mk Ill slider controls - £45 -50 
Dj DISC LITE as 30L-2 plus variable : 
speed flashes £54-00 
DIMAMATIC | kW adjustable speed 

auto dimmer £25-00 
Carlsboro Reverberation Unit £44-00 
Disco anti-feedback microphone £11-95 
Colt 150 watt liquid wheel projector £23-50 
150 watt QI liquid whee! projector £50 -00 
150 watt QI! cassette wheel projector £50-00 
Spare Effects and liquid cassettes large 
range of patterns £6-00 
6 inch Liquid wheels £5-00 
Various cassettes £6:60 
Mini spot bank fitted 3 lamps £12-95 
Auto Trilite (mici vw’ | flashers) £17-00 
Bubblemaker wit.. siquid £22.-50 


Mixers/Mics/Speakers/Lighting 

U.K.’s largest range of Disco Lighting. 
FREE STOCK LIST REF. No. 18 
REQUEST. 

AKG / RESLO / D) / CARLSBRO / EAGLE 
MICS., STANDS, MIXERS, CABINETS. 
CHASSIS AND COMPLETE SPEAKER 
SYSTEMS, MEGAPHONES, TURN- 
TABLES, PUBLIC ADDRESS COM- 
PONENTS. 


All prices carr. paid (UK) (VAT EXTRA) 


Barclaycard/Access call, write or phone your 
order Ol-723-6963—easy terms for callers. 


ne A tic EE SLE TI CONE NN So AE Kea + i i Ae ee ee ae 
10% VAT to be added to all orders. Export supplied. Prices and descriptions correct at time of proof. Subject to change 


SPEAKERS 


12 watt speaker Tweeter 
systems. 8” Bass/Midrobe 
and Melinex Domed HF 
radiator plus crossover £12: 50 

per pair of systems (carr./packg. 40p) 
or built into veneered cabinets, size 18 x 


” ; p EMI 13” x 8”—full range speakers 
12 x 64” £19-50 pair (carr. £1). (post 20p each or 30p pair) 
a0 cack OO ge Cone {10 watt 
each or pair. 
HI-Fi TAPE *450 10 watt C/o Twin Tweeters 3, & or 
EQUIPMENT 15 ohms £3-85 each 


U.K.’s largest range with 
discounts and demonstra- 


Quantity and trade enquiries, invited 


book. German — French — Spanish 


SPECIAL OFFERS 


EW |I5 watt 8 ohms C/o Tweeter £5 
£7 -80 each 


LEARN A LANGUAGE—complete with phrase 


-25 
350 20 watt C/o Tweeters 8 or 15 ohms 


Italian £1-°36 per course. £5 for any 4. 


LOW COST HI-FI SPEAKERS. 


* Polished wood cabinet £4:80 post 35p. 


tions for callers. Latest 

stock lists on request (Ref. No. 17). 8 ohms full range (post 20p) 

Phone 01-402-4736 for Barclay/Access FR4 4” 5 watt £4:75 

Card. Direct orders and latest prices FR65 63” 10 watt £6 -30 
FR8 ows ; fe watt a. rh 

a4 FR23 6’ 5 watt 

TRANSISTORS/SEMI- BASS & MID RANGE-—8 ohms (post 20p) 

CONDUCTORS AAI2 5” 5 watt sehr 

U.K.’s largest range tor every application. eae 33 2 watt | re 

Small quantity discounts. Also Trade, B1I39/2 ti sa 30 wat £13°75 

Export and Industrial enquiries invited. TWEETERS AND CROSSOVERS — 20p) 

Latest stock list (Ref. No. 36) including K2006 10 watt 8 or 15 ohms £2-10 

valves on request. FHT6 i5 watt wince 63-35 
K2011 30 watt 8 ohms : 

ELECTRONICS ie 100 SO 8 oh ro 2 

xcent watt ohms 

SUPPLIES , K4009 IkHz/5kHz C/o £2.-70 

Specialists in electronics for more than SN75 3kHz var. C/o £3-10 

30 years. Trade and industry supplies— SPEAKER ane, (carr. etc. 35p) ; 

every type of component and equipment. 20-2 30 watt £24 -50 pair 
20-3 8” 40 watt £3595 pair 
LINTON 2 20 watt £18-30 pair 
GLENDALE 3 30 watt £3295 pair 
DOVEDALE 3 50 watt £51-50 pair 
KEF KK2 £55-00 pair 
KEF KK3 £78-00 pair 


Stereo PreAmplifier 


Audio Filter Unit 


Z40 15 Watt Amplifier 
Z60 25 Watt Amplifier 
PZ5 Mod. for I or 2 Z40 


PZ6 Mod. (S Tab) | 


PZ8 Mod. (S Tab) | 
TRANSFORMER FOR PZ8 


NEW FM TUNER 


STEREO DECODER 
All items post paid. 


A complete kit, packaged in a polysty 
tainer and taking about 3 hours to a 


rene con- 
ssemble— 


£11-95 thats the Sinclair Cambridge pocket calculator 
£6-95 from Henry’s. Some of the many features include 
£5-45 interface chip, thick-film resistor pack, printed gnclew 
£6-95 circuit board, electronic oo i pack, ae er 
£4-98 Size 44” long x 2” wide x +2” deep. 
or 2 Z40 £7 -98 Free of charge with the kit for the more advanced ic: ik TaE@n 
or 2 Z60 £7 -98 technologist is a 32-page booklet explaining how ‘ rote} 
£3 -95 to calculate Logs. Tangents. Sines etc. 7 ES | 
£11-95 £949 Also available £27:90 Oc 
£7 -45 assembled é cB Es £3 Se 


ready to use. 


+ VAT. + 


without notice. E& O E. Like a permanent job at Henry’ s? Experienced and trainee salesmen required. Tel. 01-402 8791. 


EDGWARE RERE) LONDON W2 


404-406 Electronic Components and Equipment 01-402 8381 
309 PA — Disco —- Lighting High Power Sound 01-723 6963 
303 Bargains Store (Callers only) 


Home and Car Entertainment Centres. London and branches now open. 


120 Shaftesbury Avenue, London W1 01-437 9692 

104 Burnt Oak Broadway, Burnt Oak, Edgware 01-952 7402 
190-194 Station Road, Harrow, Middlesex 01-863 7788/9 
354-356 Edgware Road, London W2 01-402 5854/4736 


VAT. Ge 


See page 251 
of this magazine 


All mail to 

303 Edgware Road, 
London W2 1BW 

All stores open 9 am to 
6 pm six days « week 
Hi-Fi - Tape Equipment 
Discount Stock List 
Free at all stores 


